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RELATIVE BORDER SCALE

IS IN INCHES
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UNIT 2124 PROJECT NUMBER & PHASE 07000000851BORDER LAST REVISED 7/2/2010
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SIZE & LENGTH (Ft)

POST DATA

ROADSIDE SIGNS

PUENTE Ave UC

53-0666

10 LA 033.35

507

511

510FWBT

S-5

54" X 48"G84-2 (CA)

48" X 48"

30" X 15"

M1-1 (SHIELD)

M3-4 (INTERSTATE)

44" X 18"508a G11-4.1 (CA)

44" X 18"508b G11-4.1 (CA)

1

1

1

81

8

36" X 84"506 G85-8 (CA) CARPOOL SIGN

36" X 84" CARPOOL SIGNR93-2 (CA) 248509

512 36" X 60" CARPOOL SIGNR84-1 (CA) 235

S-6

602

FEBT

603

604

605

606

608

609

48" X 48"W1-1R

30" X 30"W13-1

48" X 24"W1-6R

48" X 48"

30" X 15"

M1-1 (SHIELD)

M3-2 (INTERSTATE)

48" X 48"W4-3R

G8-4 (CA) 156" X 42"

601 36" X 78" CARPOOL SIGN244SR50-2 (CA)

20 MPH

1

1

1

36" X 66" CARPOOL SIGNR86-2 (CA) 235607

WEST COVINA Pkwy

Pacific Ave

1

1

1

1

1

1

1

1

1

1

2

14

15

14 14

15

1

FEBT

1

48" X 48"

30" X 15"

M1-1 (SHIELD)

M3-2 (INTERSTATE)

2

21" X 15"

48" X 30"D13-3

M6-2

620/a

621/a

622/a

623/a

48" X 48"R5-1

42" X 30"R5-1a

54" X 18"R6-1R

1624

625

626

48" X 48"R5-1

42" X 30"R5-1a

54" X 18"R6-1R

1627

628

629

36" X 30" 1630

36" X 48"W1-8L 1631

R61-5 (CA)

36" X 48"W1-8L 1

36" X 48"W1-8L 1

632

633

36" X 48"W1-8R 1634

16 11

(N)    NOT A SEPARATE PAY ITEM, FOR INFORMATION ONLY
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GABER

C 67044

9/30/12
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W

D
H

U
R

Y
   WILL BE DETERMINED BY THE ENGINEER.

1) EXACT LOCATION AND POSITION OF ROADSIDE SIGNS

   EXACT LENGTH WILL BE DETERMINED BY THE ENGINEER.

2) POST LENGTHS GIVEN ARE APPROXIMATE.

NOTES:
07 33.2/37.2 1475601LA 10

6-10-13
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ROADSIDE SIGNS

FWBT

611

613
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616

618

619

48" X 48"W4-1R

48" X 24"W1-6R

54" X 48"G84-2 (CA)

48" X 48"W1-1R

48" X 48"W3-3

48" X 60"W13-2

66" X 48"R18a (CA)

36" X 60" 244612 CARPOOL SIGN

20 MPH

36" X 84"G85-8 (CA)617 CARPOOL SIGN

S-6

702
FWBT

S-7 W73A (CA)

36" X 84" CARPOOL SIGNR93-2 (CA) 248701

703 36" X 90"G86-9 (CA) 253 CARPOOL SIGN

FEBT

801
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804

805

S-8

W74 (CA)
FEBT

FWBT

G95F (CA)

W74 (CA)

G84-2 (CA)

96" X 60"

54" X 48"

36" X 66" CARPOOL SIGNR86-2 (CA) 235802

1
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1
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36" X 48"W1-8R 1636
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36" X 30"R61-7 (CA)

48" X 48"

30" X 15"

M1-1 (SHIELD)

M3-4 (INTERSTATE)

2

21" X 15"

48" X 30"D13-3

M6-2

48" X 48"R5-1

42" X 30"R5-1a

54" X 18"R6-1R

1

48" X 48"R5-1

42" X 30"R5-1a

54" X 18"R6-1R

1

20 31

(N)    NOT A SEPARATE PAY ITEM, FOR INFORMATION ONLY
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   WILL BE DETERMINED BY THE ENGINEER.

1) EXACT LOCATION AND POSITION OF ROADSIDE SIGNS

   EXACT LENGTH WILL BE DETERMINED BY THE ENGINEER.

2) POST LENGTHS GIVEN ARE APPROXIMATE.
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07 33.2/37.2 1475602LA 10

6-10-13
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SIZE & LENGTH (Ft)

POST DATA

H

H

A
H

M
E

D
 

G
A

B
E

R

1006 48" X 48"

1007 G8-13(Mod) (CA)

W4-1R

78" X 54"

1

1

1

1

15

15 15

36" X 84" CARPOOL SIGNR93-2 (CA) 248

901

903

905

S-9

906

W73A (CA)

54" X 48"G84-2 (CA)

48" X 48"

30" X 15"

M1-1 (SHIELD)

M3-4 (INTERSTATE)

FEBT

FWBT

902

904 36" X 66" CARPOOL SIGNR86-2 (CA) 235

1003 48" X 48"W4-1R

FEBT

44" X 18"G11-4.1 (CA)

44" X 18"G11-4.1 (CA)

1005a

1005b

S-10

1

1

1

VINCENT Ave UC

53-1043

10 LA 035.40

1

1

1

1

1

1

1

1

1

15 4

48" X 48" 1

(N)    NOT A SEPARATE PAY ITEM, FOR INFORMATION ONLY

15

14

15

8

8

SUBTOTAL

48" X 48"R5-1

42" X 30"R5-1a

54" X 18"R6-1R

2808/a

809/a

810/a

FWBTS-8

30" X 24" 1R61-19 (CA)

1016

1017

1014

1015 48" X 48"R5-1

42" X 30"R5-1a

54" X 18"R6-1R

1

1019

1020

1018 48" X 48"R5-1

42" X 30"R5-1a

54" X 18"R6-1R

1

48" X 48"

30" X 15"

M1-1 (SHIELD)

M3-2 (INTERSTATE)

2

21" X 15"

48" X 30"D13-3

M6-2

1021/a

1022/a

1023/a

1024/a

48" X 48"

30" X 15"

M1-1 (SHIELD)

M3-2 (INTERSTATE)

2

21" X 15"

48" X 30"D13-3

M6-2

1025/a

1026/a

1027/a

1028/a

FWBT

15

15

15

15

15

14

2

1

1

1

2

2

807 48" X 60"

806

1

36" X 84" CARPOOL SIGNR93-2 (CA) 248

1W13-2
20 MPH

EXIT

3 731 18

907 48" X 60" 1W13-2
20 MPH

EXIT

EAST

EAST

5/30/12

AHMED

GABER

C 67044

9/30/12

M
O

H
A

M
M

E
D
 

C
H

O
W

D
H

U
R

Y

42" X 120" 1 15 15

42" X 114" 1 15 15

G8-1(Mod) (CA)

G8-1(Mod) (CA)

1007a

1007b

FSBT

FNBT

   WILL BE DETERMINED BY THE ENGINEER.

1) EXACT LOCATION AND POSITION OF ROADSIDE SIGNS

   EXACT LENGTH WILL BE DETERMINED BY THE ENGINEER.

2) POST LENGTHS GIVEN ARE APPROXIMATE.

NOTES:
07 33.2/37.2 1475603LA 10

6-10-13



1008

1009

1010

1011

1012

48" X 48"

54" X 42"

15" X 18"

S32 (CA)

S32-4 (CA)

54" X 48"G84-2 (CA)

W1-1aR

1013 W8-5

48" X 48"

48" X 48"

30" X 15"

M1-1 (SHIELD)

M3-2 (INTERSTATE)

FEBT

1101

1103

W4-1R

W4-1R

48" X 48"

48" X 48"

S-11

1104

1105

1102

1106

1107FWBT

36" X 66" CARPOOL SIGNR86-2 (CA) 235

36" X 84" CARPOOL SIGNR93-2 (CA) 248

36" X 84" CARPOOL SIGNR93-2 (CA) 248

36" X 66"R86-2 (CA) CARPOOL SIGN235

1

1

1

1

1

1

20 MPH

1

1

1

1

1

1

1

115

14

15

14

15

15

48" X 48"

30" X 15"

M1-1 (SHIELD)

M3-4 (INTERSTATE)

2

21" X 15"

48" X 30"D13-3

M6-2

1029/a

1030/a

1031/a

1032/a
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2) POST LENGTHS GIVEN ARE APPROXIMATE.
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1) EXACT LOCATION AND POSITION OF ROADSIDE SIGNS
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54" X 18"R6-1R
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1437/a

1438/a

1439/a

1440/a

48" X 48"

30" X 15"

M1-1 (SHIELD)
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21" X 15"

48" X 30"D13-3
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1R61-26 (CA) 48" X 30"
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1442/
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1) EXACT LOCATION AND POSITION OF ROADSIDE SIGNS

   EXACT LENGTH WILL BE DETERMINED BY THE ENGINEER.

2) POST LENGTHS GIVEN ARE APPROXIMATE.
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INDEX FOR ARCHITECTURAL SHEETS

ANY MATERIALS OR ASSEMBLIES FOR CONSTRUCTION

AND FIELD CONDITIONS PRIOR TO ORDERING OR FABRICATING

THE CONTRACTOR SHALL VERIFY ALL CONTROLLING DIMENSIONS

SYMBOLS FOR ARCHITECTURAL SHEETS

OVERCROSSING
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MO MASONRY OPENING

MOD MODIFIED

CONSTRUCTION.

OR FABRICATING ANY MATERIALS OR ASSEMBLIES FOR 

MEASUREMENTS OR FIELD CONDITIONS PRIOR TO ORDERING

OF ANY DISCREPANCIES BETWEEN THESE PLANS AND ACTUAL

THE CONTRACTOR SHALL NOTIFY THE ENGINEER IN WRITING
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DETAIL NUMBER

SHEET

DRAWN ON SAME SHEET

X

ADDITIONAL REFERENCE (IF USED)WORKING POINT

SECONDARY WORKING POINT

DETAIL# SECTION LETTER

2

 
A12 RETAINING WALL 1939 - ARCHITECTURAL TREATMENT
 
A11 RETAINING WALL 1823 - ARCHITECTURAL TREATMENT
 
A10 RETAINING WALL 1823 - ARCHITECTURAL TREATMENT
 
A9  RETAINING WALL 1823 - ARCHITECTURAL TREATMENT
 
A8  RETAINING WALL 1823 - ARCHITECTURAL TREATMENT
 
A7  RETAINING WALL 1823 - ARCHITECTURAL TREATMENT
 
A6  RETAINING WALL 1823 - ARCHITECTURAL TREATMENT
 
A5  RETAINING WALL 1823 - ARCHITECTURAL TREATMENT
 
A4  RETAINING WALL 1823 - ARCHITECTURAL TREATMENT
 
A3  RETAINING WALL 1822 - ARCHITECTURAL TREATMENT
 
A2  RETAINING WALL 927 - ARCHITECTURAL TREATMENT
 
A1  RETAINING WALL 868 - ARCHITECTURAL TREATMENT
 
A0  ARCHITECTURAL ABBREVIATIONS, SYMBOLS & INDEX

A  

I-10 HOV SEGMENT 2 - RETAINING WALLS

ARCHITECTURAL ABBREVIATIONS, SYMBOLS & INDEX

07000000851 03/15/12

RETAINING WALL AESTHETIC PLAN

R-32

649 1475

6-10-13

07 10LA 33.2/37.2
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FACE OF

TYPE 736 BARRIER

FRACTURED RIB

15° CHAMFER TYPICAL

T
Y

P
I
C

A
L

1
’
 

M
I

N
.

V
A

R
I
E

S
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FRACTURED RIB TEXTURE, TYPICAL

FINISH GRADE

RW LOL

TOP OF WALL

TEXTURE, TYPICAL

NO SCALE

1.5"

END RW

20’-0’’

END ARCHITECTURAL TREATMENT

RW LOL SMOOTH CONCRETE SURFACE

BOTTOM OF ARCHITECTURAL

TREATMENT

TOP OF ARCHITECTURAL

TREATMENT

TOP OF ARCHITECTURAL TREATMENT

BOTTOM OF ARCHITECTURAL TREATMENT

Rib

� Fractured 

and Expansion Joint

Weakened Planes 

Permitted location of 

1
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"

1�" 1�"

NO SCALE

FRACTURED RIB

TEXTURE DETAIL

A1

CHAINLINK RAILING Mod

SHEET C-45

SEE CONSTRUCTION DETAIL

FOR CHAIN LINK RAILING Mod

ELEVATION AT RETAIINING WALL 868

WEAKEND PLANE, TYPICAL

NO SCALE

TYPICAL SECTION

V. MOORE

V. MOORE

M. GHANNOUM

I-10 HOV SEGMENT 2 - RETAINING WALLS

13203/15/12

33.2/37.2

07000000851

I. TASABIA

H. CHAVEZ

RETAINING WALL 868 - ARCHITECTURAL TREATMENT
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RW LOL
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BOTTOM OF ARCHITECTURAL TREATMENT

TOP OF WALL

TOP OF ARCHITECTURAL TREATMENT

TOP OF TYPE 60D BARRIER

NO SCALE

FINISH GRADE

BEGIN RW

END RW

TOP OF WALL

BOTTOM OF ARCHITECTURAL TREATMENT

FRACTURED RIB

TEXTURE DETAIL

TOP OF CHAINLINK RAILING Mod

CHAINLINK RAILING Mod

SHEET C-45

SEE CONSTRUCTION DETAIL

FOR CHAINLINK RAILING Mod

TOP OF TYPE 60D BARRIER

TEXTURE, TYPICAL

FRACTURED RIB
TREATMENT

ARCHITECTURAL

TOP OF

WEEP HOLE, TYPICAL

EXPANSION JOINT, TYPICAL

ELEVATION AT RETAINING WALL 927

NO SCALE

TYPICAL SECTION

V. MOORE

V. MOORE

M. GHANNOUM

I-10 HOV SEGMENT 2 - RETAINING WALLS
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I. TASABIA

H. CHAVEZ

RETAINING WALL 927 - ARCHITECTURAL TREATMENT

RETAINING WALL AESTHETIC PLAN

R-34

651 1475

6-10-13

07 10LA 33.2/37.2
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SHEET C-45

SEE CONSTRUCTION DETAIL
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ELEVATION AT RETAINING WALL 1822

V. MOORE

V. MOORE

M. GHANNOUM

I-10 HOV SEGMENT 2 - RETAINING WALLS

RETAINING WALL 1822 - ARCHITECTURAL TREATMENT

13403/15/12

33.2/37.2

07000000851

I. TASABIA

H. CHAVEZ

NO SCALE

TYPICAL SECTION

RETAINING WALL AESTHETIC PLAN

R-35

652 1475

6-10-13

07 10LA 33.2/37.2



CALIFORNIA

STATE OF

DEPARTMENT OF TRANSPORTATION

X

DESIGN

DETAILS

QUANTITIES

CHECKED

CHECKED

CHECKEDBY

BY

BY

0 1 2 3

FILE => 71170uqr005.dgn

POST MILE

BRIDGE NO.

SHEET OF

U
S

E
R

N
A

M
E
 

=
>

s
1
2
1
6
1
4

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
3
-
J

U
N
-
2
0
1
3

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

0
6
:
0
2

REVISION DATES

FOR REDUCED PLANS

ORIGINAL SCALE IN INCHES

EARLIER REVISION DATES

DISREGARD PRINTS BEARING

                

STRUCTURES DESIGN DETAIL SHEET (ENGLISH) (REV. 09-01-10)

DIST COUNTY ROUTE
KILOMETER POST

TOTAL PROJECT No SHEETS

SHEET TOTAL

PLANS APPROVAL DATE

DATE

The State of California or its officers or agents

shall not be responsible for the accuracy or

completeness of electronic copies of this plan sheet.  
 

 

ED
S

N
E

CI
L

Chavez

H. Javier 

CRA
HIT

T
C

 E

03-31-13
Renewal Date

T

FOET
A

S

CAL FORN
A

LICENSED ARCHITECT

14073

03/14/12

DIVISION OF ENGINEERING SERVICES

BRIDGE ARCHITECTURE

AND

AESTHETICS

07CU

A4

SHEET

CONTRACT NO.: XPROJECT

WORKING POINT, TYPICAL

FINISH GRADE

2
’
-
8
’
’

M
A

T
C

H
L
I

N
E
 

A

BEGIN RW 1823

TOP OF WALL

18’-0’’ 13’-0’’ 7’-0’’

MOTIF A MOTIF A
(Rotate 180^)

MOTIF B
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’
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MOTIF B

MOTIF A
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FINISH GRADEFRACTURED RIB TYPICAL

TOP OF WALL
TOP OF BARRIER

1
’

BOTTOM OF ARCHITECTURAL TREATMENT

(Rotate 180^)

MOTIF A
(Rotate 180^)

MOTIF A

(Rotate 180^)

MOTIF A

BOTTOM OF ARCHITECTURAL TREATMENT

SEE ARCHITECTURAL

NO SCALE

MOTIF DETAILS - SHEET A8

TOP OF CHAINLINK RAILING Mod
TOP OF TYPE 736 BARRIER
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CONTINUE CHAINLINK

LIMITS OF 6’ X 10’ MOCK-UP PANEL
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PARTIAL ELEVATION AT RETAINING WALL 1823

I-10 HOV SEGMENT 2 - RETAINING WALLS
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MOTIF A

MOTIF AMOTIF A

(Rotate 180^)

MOTIF A

(Rotate 180^)

MOTIF A

(Rotate 180^)

MOTIF B

(Rotate 180^)

FRACTURED RIB TYPICAL

1
’

1
’
-
2
’
’

FINISH GRADE

M
A

T
C

H
L
I

N
E
 

D

M
A

T
C

H
L
I

N
E
 

C

MOTIF A

(Rotate 180^)

MOTIF A

(Rotate 180^)MOTIF A

MOTIF A
MOTIF B

(Rotate 180^) MOTIF B

6’-0" 13’-0" 11’-0" 6’-0" 14’-0" 7’-0"

1
’

BOTTOM OF ARCHITECTURAL TREATMENT

BOTTOM OF ARCHITECTURAL TREATMENT

TOP OF BARRIER

TOP OF BARRIER
TOP OF WALL

NO SCALE

TOP OF CHAINLINK RAILING Mod

TOP OF CHAINLINK RAILING Mod

2
’
-
8
’
’ 1
’
-
2
’
’

2
’
-
8
’
’ 1
’
-
2
’
’

2
’

2
’
-
8
"

1
’
-
8
"

FRACTURED RIB

TYPICAL

TOP OF

TREATMENT

ARCHITECTURAL

TOP OF

TREATMENT

ARCHITECTURAL

I-10 HOV SEGMENT 2 - RETAINING WALLS

RETAINING WALL 1823 - ARCHITECTURAL TREATMENT

6 1303/15/12

33.2/37.2

07000000851

V. MOORE

V. MOORE

M. GHANNOUM

H. CHAVEZ

I. TASABIA

PARTIAL ELEVATION AT RETAINING WALL 1823
RETAINING WALL AESTHETIC PLAN

R-37

654 1475

6-10-13

07 10LA 33.2/37.2



CALIFORNIA

STATE OF

DEPARTMENT OF TRANSPORTATION

X

DESIGN

DETAILS

QUANTITIES

CHECKED

CHECKED

CHECKEDBY

BY

BY

0 1 2 3

FILE => 71170uqr007.dgn

POST MILE

BRIDGE NO.

SHEET OF

U
S

E
R

N
A

M
E
 

=
>

s
1
2
1
6
1
4

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
3
-
J

U
N
-
2
0
1
3

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

0
6
:
0
2

REVISION DATES

FOR REDUCED PLANS

ORIGINAL SCALE IN INCHES

EARLIER REVISION DATES

DISREGARD PRINTS BEARING

                        

STRUCTURES DESIGN DETAIL SHEET (ENGLISH) (REV. 09-01-10)

DIST COUNTY ROUTE
KILOMETER POST

TOTAL PROJECT No SHEETS

SHEET TOTAL

PLANS APPROVAL DATE

DATE

The State of California or its officers or agents

shall not be responsible for the accuracy or

completeness of electronic copies of this plan sheet.  
 

 

ED
S

N
E

CI
L

Chavez

H. Javier 

CRA
HIT

T
C

 E

03-31-13
Renewal Date

T

FOET
A

S

CAL FORN
A

LICENSED ARCHITECT

14073

03/14/12

DIVISION OF ENGINEERING SERVICES

BRIDGE ARCHITECTURE

AND

AESTHETICS

07CU

A6

SHEET

CONTRACT NO.: XPROJECT

13’-0’’ 6’-0’’ 13’-0’’

M
A

T
C

H
L
I

N
E
 

D

M
A

T
C

H
L
I

N
E
 

E

MOTIF AMOTIF A

(Rotate 180^)

MOTIF B

(Rotate 180^)

1
’

11’-0’’ 6’-0’’

MOTIF A

MOTIF A

(Rotate 180^)

FINISH GRADE

13’-0’’ 6’-0’’

MOTIF A

(Rotate 180^)

MOTIF A

FINISH GRADE

7’-0’’ 13’-0’’ 7’-0’’

MOTIF A

(Rotate 180^)

MOTIF BMOTIF A

(Rotate 180^)

14’-0’’

TOP OF BARRIER

TOP OF WALL

1
’

9’-0’’ 7’-0’’ 14’-0’’

M
A

T
C

H
L
I

N
E
 

G

MOTIF A

(Rotate 180^)

MOTIF A

(Rotate 180^)

MOTIF B

(Rotate 180^)
MOTIF A

14’-0’’

TOP OF BARRIER

TOP OF WALL

FINISH GRADE

FRACTURED RIB TYPICAL

1
’

6’-0’’ 13’-0’’

MOTIF A
(Rotate 180^)

M
A

T
C

H
L
I

N
E
 

F

M
A

T
C

H
L
I

N
E
 

E

M
A

T
C

H
L
I

N
E
 

F

BOTTOM OF ARCHITECTURAL TREATMENT

BOTTOM OF ARCHITECTURAL TREATMENT

BOTTOM OF ARCHITECTURAL TREATMENT

TOP OF ARCHITECTURAL

TREATMENT
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b BAR
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c BAR
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CONSTRUCTION

KEY SHAPE
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DETAIL A

K
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h

v

/

= 120 pcf

= 0.0

0 = 34°

Design:

Mononabe-Okabe Method

= 0.3

Soil:

Concrete:

Reinforced

fy  = 60,000 psi

f’c = 3600 psi

WS:

LS:

CT:

EQE:

Varied surcharge on level ground surface

Q=1.00DC+1.00EV+1.00EH+1.00CT

 

Q=1.00DC+1.00EV+1.00EH+1.00EQD+1.00EQE

 

Q=aDC+BEV+1.50EH+1.35LS+0.40WS

 

Q=aDC+BEV+1.50EH+1.40WS
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Q=1.00DC+1.00EV+1.00EH+1.00LS+0.30WS

Extreme II

 

Extreme I

 

Strength V

 

Strength III

 

Strength I

 

Service II

 

Service I

Where:

33 psf on Sound Wall and Barrier

Load Combinations and Limit States

and 1:1 distribution down and outward

distributed over 10 feet at top of the barrier

54 kip maximum traffic impact loading evenly

CT:

WS:

 

EQD:

EQE:

LS:

EV:

DC:

B:
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Q:

4th edition with California Amendments

AASHTO LRFD Bridge Design Specifications,
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5.
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3.

 

2.

 

 

1.

S S

S S S

S S S

S S

3
’
-
0
"

1
’
-
4
"

1
’
-
0
"

1’-0"

1’-0"

1’-7"

2
’
-
8
"

W

BC

3
"

C
l
r

hz

2"

Clr

#5 @ 18 Max

SOUND WALL

xs14-220-1

*
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CONCRETE BARRIER

� = 1’-0"

WALL OFFSET

OPTIONAL DETAIL A

For Details not shown, see "DETAIL A"

B3-5  

      

For H > 16’, extend a bars into Barrier for stem with haunch.

 

For H = 6’ through 14’, extend b bars into Barrier for stem with haunch.

 

"SOUND WALL - MASONRY BLOCK WITH BARRIER ON RETAINING WALL" sheet.

For sound wall and barrier reinforcement details, see

 

Footing cover, 1’-6" minimum.

 

For details not shown and drainage notes see

 

texture see details elsewhere in Project Plans

For sound wall and retaining wall Architectural finish or

H=16’, 18’, 20’, 22’

H=10’, 12’, 14’

H > 24’

b BAR
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TYPE 736S (MOD)

CONCRETE BARRIER
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NOTES:

SPREAD FOOTING SECTION
No Scale

Vehicular Collision Force

Wind Load on Sound Wall and Barrier

Soil inertia ignored for stem design

Soil and Structure Components Inertia.

Seismic Earth Pressure

Live Load Surcharge

Vertical Earth Fill Pressure

Dead Load of Structure Components

1.35 or 1.00, which ever Controls Design

1.25 or 0.90, Which ever Controls Design

Force Effects
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#5 Tot 4

1 : 1
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I
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N
 

H

#5      @ 8 

No Scale

ELEVATION

  : 2 bar bundle

"S" is b bar spacing, see table.

of footing to upper end of b bars, see table.

"ha" and "hb" above b bars indicate distance from top
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LAYOUT

Ret WALL
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Ret WALL

BATTER BACKFACE
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F SPREAD FOOTING

a  BARS

b  BARS

c  BARS

STEM WITH HAUNCH, BATTER

STEM WITHOUT HAUNCH, BATTER

STR Ia: B’(ft), q (ksf)

Ext II: B’(ft), q (ksf)

STR, Ib: B’(ft), q (ksf)

STR, IIIa: B’(ft), q (ksf)

STR, IIIb: B’(ft), q (ksf)

STR, Va: B’(ft), q (ksf)

STR, Vb: B’(ft), q (ksf)

Ext I: B’(ft), q (ksf)

2 bar bundle

 

gross uniform bearing stress (ksf)

 

net bearing stress (ksf)

effective footing width (ft)

extreme event limit state

strength limit state

service limit state
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0

0

0

  :

 

q :
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DETAIL  A

GENERAL NOTES
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SOIL:
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INTERNAL STABILITY ( LFD ):

WALL OFFSET

STEM WITH HAUNCH

STEM WITHOUT HAUNCHSTEM WITH HAUNCH

SPREAD FOOTING
SECTION WITHOUT HAUNCH
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CAPACITY REQUIRED k/sf
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F SPREAD FTG.
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Concrete barrier
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#5 @ 15

c Bar

splice to 

Y

alternate b#5 @ 30

#5 @ 12
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Construction

joint

b Bar

Batter backface

Y
Y

a Bar

#5 tot. 5
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1’-0"
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c
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F

W

determined by the engineer

Values for offsetting forms to be 

NO SCALE
NO SCALE

NO SCALE

NO SCALE

*    OR TEXTURE SEE DETAILS ELSEWHERE IN PROJECT PLANS.

1. FOR SOUNDWALL AND RETAINING WALL ARCHITECTURAL FINISH 

2. FOR DETAILS NOT SHOWN AND DRAINAGE NOTES SEE

   BLOCK" SHEETS IN STANDARD PLANS.

4. FOR SOUNDWALL REINFORCEMENTS, SEE "SOUNDWALL MASONRY 

B3-8

3. FOOTING COVER, 1’-6" MINIMUM.

AND 16’ SOUNDWALL.

LEVEL GROUND WITH 240 psf SURCHARGE

K

K

K

h

v

ae : MONOBE-OKABE METHOD

/ = 120 pcf

EQUIVALENT FLUID PRESSURE:

OF TOE PRESSURE

= 27 pcf MAX.  FOR DETERMINATION

OF HEEL PRESSURE

= 36 pcf MAX.  FOR DETERMINATION

GROUP C :

WHERE :

D = DEAD LOAD

E = LATERAL EARTH PRESSURE

SC = SURCHARGE

W = WIND LOAD

EQD = SEISMIC DEAD LOAD

EQE = SEISMIC LATERAL EARTH PRESSURE

PYM

*  (1.3  NOMINAL YIELD MOMENT OF STEM)

= PROBABLE YIELD MOMENT

STEM THICKNESS @ HAUNCH

STEM THICKNESS @ HAUNCH

10.3 11.4 13.2 16.2 17.8 19.4 21.1 22.4 24.4 25.8

10.3 11.8 12.6 14.3 16.2 17.3 19.1 20.6 22.3 24.5 25.8

d Bars

**

**

**

**

************

************

**********

**********

**

**

********

********

** **

****

**

**

**

**

�:12 �:12 �:12 �:12 �:12 �:12 �:12 �:12 �:12 �:12 �:12 1:12 1:12

#6@18 #7@18 #8@18 #9@18 #10@18 #10@12 #11@12

#6@18 #7@18 #8@18 #9@18 #10@18 #10@12 #11@12

#7@18 #8@18 #8@18 #9@18 #10@18 #11@12

#7@18 #8@18 #8@18 #9@18 #10@18 #11@12

#6@12 #8@12 #9@12 #9@12 #11@12

#6@12 #8@12 #9@12 #9@12 #11@12

#7@18 #8@12 #9@12 #9@12

#7@18 #9@18 #9@12 #9@12

TABLE 1 : TABLE OF REINFORCING STEEL DIMENSION AND DATA

TABLE 2 : TABLE OF REINFORCING STEEL DIMENSION AND DATA

11’-3"10’-0" 12’-3" 14’-6" 15’-9" 17’-0" 18’-6" 20’-0" 21’-3" 22’-9"

1’-0" 1’-0" 1’-0" 1’-0" 1’-0" 1’-0" 1’-0" 1’-0" 1’-0" 1’-0" 1’-0" 1’-0" 1’-0"

11’-0" 11’-6" 13’-0" 14’-0" 15’-6"

10’-6" 13’-0" 15’-0" 17’-6" 19’-6" 21’-0" 18’-6" 19’-0" 25’-6" 23’-6"

#10@12

10’-6" 11’-6" 12’-6" 13’-6" 15’-0"

#10@12

10’-6" 12’-6" 14’-3" 16’-3" 17’-0" 18’-9" 20’-3" 21’-3" 22’-6"

�:12 �:12 �:12

1’-0" 1’-0" 1’-0"

2’-0" 2’-0" 2’-0" 2’-0" 2’-0"

#5 @ 6

5’-6" 11’-0" 12’-6" 13’-6" 14’-6"

11’-0" 11’-0" 11’-6" 17’-0" 19’-6" 21’-6" 24’-0" 24’-0"

10’-0" 11’-0" 12’-0" 13’-0" 14’-0" 15’-0"

layout line

Vertical 
   of wall stem height

A  Offset = �" per 10’ 

� Spacing

1"
 c
lr

1’-6"

6
"

2
’
-
0
"

S
o
u
n
d

w
a
l
l
 
-
 
1
6
’
-
0
"
 

m
a
x

Type 736 (Mod.)

6
"

135° hooks

texture

architectural

finish or

Architectural 

1:1

6"

3
"

line

Layout bars

Short d 

key shape

Optional 

2’-0"

1
’
-
0
"

CONT = CONTINUOUS

**

  ARE BUNDLED TOGETHER. 

= a AND b [SHORT d & d] BARS

  SHOWN IN DETAIL A.

= ALTERNATE a AND b BARS AS

= ALTERNATE SHORT d AND d BARS.

b

LOAD FACTOR DESIGN (LFD)

                     fy = 60000 psi

REINFORCED CONCRETE, fc = 3600 psi

DEAD LOAD OF SOUNDWALL = 1414 lb/lf

DEAD LOAD OF BARRIER   = 372  lb/lf

SEISMIC LOAD = 0.3 DEAD LOAD

WIND LOAD    = 30 psf

= 0.3g

= 0.0

0 = 34°

GROUP 1 : D+E = SC 

GROUP 2 : D+E+SC+W

GROUP 3 : D = PYM

b

GROUP A :  D+1.7E+1.7SC

GROUP B :  D+1.7E+1.7SC+W

STEM : 1.0D+1.0E+1.0EQD+1.0EQE

FOOTING : D+PYM

b

  DESIGN

= 1.0 OR 1.3 WHICHEVER CONTROLS 

xs14-350x
RETAINING WALL TYPE 5SWB
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#5     @ 8

1’-0"1"

@ HAUNCH

STEM THICKNESS
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1’-0"1"

LAYOUT LINE

RETAINING WALL
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RETAINING WALL
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H=8’,10’

H=12’-18’

H=20’,22’

H=24’-32’

H=34’,36’

S S

#5     @ 8

of footing to upper end of the bars, see table.

"hb", "hsc", "hc", "hd" and "he" above bars indicate distance from top

c BARS

1" CHAMFER, TYP

1
’
-
6
"

#5  @ 8

S
E

E
 

N
O

T
E
 
6

Concrete:

Reinforced

fy  = 60,000 psi

f’c = 3600 psi

Varied surcharge on level ground surface

Load Combinations and Limit States

and 1:1 distribution down and outward

distributed over 10 feet at top of the barrier

54 kip maximum traffic impact loading evenly

LAYOUT LINE

RETAINING WALL

Extreme II

 

Extreme I

 

Strength I

 

Service I

Q=1.00DC+1.00EV+1.00EH+1.00CT+Td

 

Q=1.00DC+1.00EV+1.00EH+1.00EQD+1.00EQE+Td

 

Q=aDC+BEV+1.50EH+1.75LS+Td

 

Q=1.00DC+1.00EV+1.00EH+1.00LS+Td

Anchor Design Load

Vehicular Collision Force

Soil inertia ignored for stem design

Soil and Structure Components Inertia.

Seismic Earth Pressure

Live Load Surcharge

Vertical Earth Fill Pressure

Dead Load of Structure Components

1.35 or 1.00, which ever Controls Design

1.25 or 0.90, Which ever Controls Design

Force Effects

Td:

CT:

 

EQD:

EQE:

LS:

EV:

DC:

B:

a:

Q:

the maximum anchor spacing shown in the table.

Footing is designed to resist 1.33 Td assuming

 

surfacing.  See Project Plans.

slope and with certain thickness of

Dimensions may vary with roadway cross

 

ground anchor.

required to clear formed hole for

Shift c bars, d bars and e bars as

 

into Barrier for stem with haunch.

For H=6’ through 10’, extend b bars

 

Footing cover, 2’-0" minimum.

 

and Drainage Notes see

For Details not shown

 

elsewhere in Project Plans

finish or texture see Details

For Retaining wall Architectural

7.

 

 

 

6.

 

 

 

5.

 

 

4.

 

3.

 

 

2.

 

 

 

1.

TEXTURE

ARCHITECTURAL

FINISH OR

ARCHITECTURAL

4th edition with California Amendments

AASHTO LRFD Bridge Design Specifications,

1’-6"

TYPE 736S (MOD)

CONCRETE BARRIER

1
’
-
0
"

1’-6"

#5       @ 8

1
’
-
6
"

TYPE 736S (MOD)

CONCRETE BARRIER

#5 x 6’-0" @ 8

2
’
-
8
"

3
’
-
0
"

ELEVATION

NOTE:

TOP OF FOOTING

1 : 1

#5 Tot 5

#5 x 6’-0" @ 16

DETAIL A - WITH HAUNCH

"DETAIL A - WITHOUT HAUNCH"

For Details not shown, see

DETAIL A - WITHOUT HAUNCH

NOTES:

BACKFACE

BATTER

#5 Tot 8

#5, Tot 10

@ TOP

THICKNESS

STEM 

DESIGN DATA

SPREAD FOOTING SECTION

BACKFACE

BATTER

Clr

JOINT

CONSTRUCTION

8" 8"

#5 @ 12

TRANSVERSELY

h BARS  , Tot 5

C
l
r

3
"
 

#5 @ 12

RETAINING WALL TYPE 7B - DETAILS NO. 1

h
s
c

h
d

h
e

xs14-375-1

g BARS

a 

b 

e

c

d

SHORT c 

K

K

h

v

/

= 120 pcf

= 0.0

0 = 34^

Design:

Mononabe-Okabe Method

Soil:

LS:

CT:

EQE:

Where:

3-5

No Scale

� = 1’-0" � = 1’-0"

= 0.2

DETAIL A

No Scale

a BARS

b BARS

c BARS

SHORT c BARS

e BARS

d BARS

� GROUND ANCHOR

s BARS

t BARS D
E

S
I

G
N
 

H
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0

W
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8’ 10’ 12’ 14’ 16’ 18’ 20’ 22’ 24’ 26’ 28’ 30’ 32’
DESIGN H

0

1’-3" 1’-9" 2’-0" 2’-9" 3’-9"

2’-6" 2’-9"F

STEM THICKNESS AT TOP

STEM THICKNESS AT HAUNCH

BATTER

1’-9" 2’-0" 2’-0" 2’-0" 2’-3" 2’-3"

1’-0"

0 0 0 0 0 0 0 �:12 �:12 �:12 �:12 �:12

hb

c BARS

hsc

1’-3"

1’-0"

0

6’

hc

hd

he

S

TABLE OF WALL DIMENSIONS, REINFORCING STEEL AND BEARING STRESS DATA

8’-3"

7’-0"

1’-9"

#5 #5 #5 #5 #5 #5 #5 #5 #5 #5 #5 #5 #5

8’-3"

7’-0"

1’-9"

8’-3"

6’-9"

1’-6"

1’-9"

1’-3"

8’-3"

6’-6"

1’-9"

1’-9"

0’-6"

#5

3’-3"

10’-0"

8’-3"

1’-9"

2’-0"

0’-5 2/3"

#7

5’-6"

8’-3"

6’-6"

2’-4"

0’-5"

#7

6’-0"

#5 @ 15 #5 @ 13 #5 @ 16 #6 @ 15 #7 @ 18 #5 @ 15

SHORT c SHORT c

8’-6"

6’-6"

0’-4 1/3" 0’-8"

#7

6’-6"

9’-0"

6’-9"

2’-0"

2’-6"

1’-9"

#10

11’-3"

d

10’-0"

7’-6"

2’-6"

1’-9"

0’-7�"

#10

12’-0"

d

10’-9"

8’-0"

2’-9"

0’-9"

#7

13’-0"

#10#10

12’-9"

SHORT c & e

11’-9"

9’-0"

2’-9"

3’-0"

0’-7�"

#7

16’-6"

13’-6"

SHORT c & e

12’-6"

9’-0"

3’-6"

3’-3"

0’-8"

#7

 16’-0"

#11

 14’-0"

#8 @ 16

SHORT c & e

13’-6"

9’-9"

3’-6"

0’-7"

#5

21’-6"

#7

17’-0"

#11

12’-3"

#7 @ 14

SHORT c & e SHORT c & e

14’-6"

10’-6"

4’-0"

3’-9"

0’-6"

23’-0"

#7

19’-3"

#11

16’-6"

#7 @ 12

2’-3"

�:12

c & SHORT c

34’

15’-6"

4’-0"

3’-9"

0’-6"

#5

#8

28’-3"

#11

17’-0"

22’-0"

#5 @ 6

#5 @ 24

�:12

c & SHORT c

36’

16’-0"

11’-9"

4’-3"

4’-0"

0’-5�"

#5

#7

29’-0"

17’-9"

25’-0"

#5 @ 11

2’-6"

#5 @ 5�

a BARS

b BARS

d BARS

e BARS

h BARS

g BARS

STEM WITH HUANCH STEM WITHOUT HUANCH

11’-6"

BARS BUNDLED WITH g in ftg

Tp:

To:

  :

q :

q’:

B’:

EXT:

STR:

SER:  

Anchor Factored Test Load

Anchor Lockoff Load

2 bar bundle

gross uniform bearing stress (ksf)

net bearing stress (ksf)

effective footing width (ft)

extreme event limit state

strength limit state

service limit state

1’-7" 1’-7" 1’-7"

�:12

 

Ext II: B’(ft), q (ksf)

STR, Ib: B’(ft), q (ksf)

Ext I: B’(ft), q (ksf)

0

STR Ia: B’(ft), q (ksf)

SER I: B’(ft), q’ (ksf)

0

0

0

0

MAX. ANCHOR SPACING

8.6, 0.3

8.3, 1.0

7.8, 0.8

7.9, 0.8

2.8, 2.0

8.1, 0.4

7.6, 1.2

6.9, 1.0

7.1, 0.9

7.6, 0.5

7.0, 1.4

6.0, 1.3

6.2, 1.2

7.1, 0.8

6.2, 1.8

5.0, 1.8

5.0, 1.7

8.9, 0.7

8.0, 1.8

6.6, 1.7

6.3, 1.8

6.0, 1.7

10’-6"

5.8, 1.9

4.7, 3.8

3.4, 4.4

2.8, 5.2

3.8, 3.6

10’-6"

6.1, 2.7

4.9, 4.9

3.8, 5.4

2.9, 7.1

4.7, 4.1

8’-3"

4.1, 6.1

6’-3"

4.6, 6.4

7’-9"

7.8, 3.7

6.2, 6.4

5.0, 6.9

3.6, 9.6

7’-3"

6.7, 6.4

5.2, 7.1

7’-0"

5.9, 8.2

6’-9"

6.6, 8.1

4.6, 11.7

6’-0"

8.6, 7.9

7.0, 8.5

4.9, 12.4

6’-0"

7.6, 8.3

5.2, 12.2

11.9, 4.9

5’-0"

5.3, 13.8

12.4, 5.4

Td (KIPS/FT)

To (KIPS/FT)

2.9, 2.3 3.2, 2.4 3.3, 2.7 5.6, 4.5

3.2, 8.3

5.2, 5.7

7.1, 3.56.5, 3.3

5.8, 6.3

3.5, 9.3

6.5, 4.5 7.4, 4.5

8.7, 3.6

4.6, 11.3

8.8, 5.1

9.1, 4.5

7.3, 7.6

4.3, 11.5

9.0, 5.1

10.0, 4.5

8.1, 7.6

10.1, 5.1

10.7, 4.6

10.9, 5.2

11.6, 4.5

9.4, 7.7

12.1, 5.0

9.8, 8.6

8.0, 9.1

0’-8" 0’-8" 0’-7"

#11

7’-10" 9’-10" 11’-10" 13’-10" 13’-6" 11’-6" 17’-3" 16’-3" 20’-0" 18’-9"  20’-6"

3 6.75 9.75 11.25 12.75 13.5 18.75 19.5 21.75 21.75 26.25

#7 @ 12s BARS

t BARS

#4 @ 12 #4 @ 12 #5 @ 15 #5 @ 12 #5 @ 12 #5 @ 12 #5 @ 12 #5 @ 12 #6 @ 12 #6 @ 12 #6 @ 12 #6 @ 12 #7 @ 12 #7 @ 12 #7 @ 12

#4 @ 18 #4 @ 18 #4 @ 18 #4 @ 12 #4 @ 12 #4 @ 12 #4 @ 12 #4 @ 12 #4 @ 12 #4 @ 12 #5 @ 12 #5 @ 12 #5 @ 12 #5 @ 12 #5 @ 12 #5 @ 12

RETAINING WALL TYPE 7B - DETAILS NO. 2
xs14-375-2

0 0

00

00

0 0

00

00

0

0

0

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*Tp = Larger of 1.33 Td & 1.25 To (KIPS/FT)

       

      and this note is removed afterwards.

      * denotes values to be determined by designer,

      h Bar spacing shown is along the length of the retaining wall.
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      field investigation.

Note: No ground water encountered during
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& Presentation Manual (2010 Edition).
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County Public Library.

A Coving Branch of the LA

Service Ave. across from the

Hilti Nail in the S. curb of

BM #98-i-67  Elev 376.15’

12-31-13

A-09-008

1 OF 3

Asphalt (4.5").

-trace fine, angular gravel.

-brown.

-gray.

Poorly graded SAND (SP); medium dense; brown; dry; fine SAND; trace fine, subangular GRAVEL; [FILL].

SILTY SAND with GRAVEL (SM); very dense; light gray; dry; fine SAND; ittle fines; little fine, subangular GRAVEL

SILTY SAND (SM); very dense; yellowish brown; dry; from coarse to fine SAND; little fines; few fine, angular GRAVEL.

SILTY SAND with GRAVEL (SM); very dense; brown; dry; from coarse to fine SAND; little fines; little fine, angular GRAVEL.

Poorly graded SAND with SILT and GRAVEL (SP-SM); very dense; brown; dry; from coarse to fine SAND; some fine, angular GRAVEL.

SILTY SAND with GRAVEL (SM); very dense; gray; dry; from coarse to fine SAND; little fines; little fine, angular GRAVEL.

SILTY SAND with GRAVEL (SM); very dense; light gray; dry; from coarse to fine SAND; little fines; little fine, angular GRAVEL.

SILTY SAND (SM); very dense; brown; dry; from coarse to fine SAND; little fines; trace fine, angular GRAVEL.

SILTY SAND (SM); very dense; brown; dry; from coarse to fine SAND; little fines; few fine, angular GRAVEL.

Vert:  1" = 10’

Horiz: 1" = 10’

RW 806 RETAINING WALL NO. 806

        04-17-12 05-15-12        07-13-12

33.4/37.1

Vertical Datum: NAVD88
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ROTARY BORING

Description of material

Hole I.D.

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

or as noted

P = push sample,

(per ASTM 1586-99),

SPT N-Value

Casing driven

Top Hole El.

L
o
c
a
t
i
o
n
 

16 1.4

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o
c
a
t
i
o
n
 

Hole I.D.

Pulled Pipe

Ground water
surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o
c
a
t
i
o
n
 

Top Hole El.

Elev.

100

180/
0-
9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

2

on tip element

Hole I.D.

L
o
c
a
t
i
o
n
 

Top Hole El.

Boring Date

Friction Ratio (%)

0246 302010

2

Pressure measured

along sleeve friction

element (34.88 in

area) divided by 

pressure measured

on tip element.

Pressure measured

(2.33 in  area)

Terminated at Elev
Terminated at Elev

(inches)

Size of Sampler 

Weak

Moderate

Strong

Criteria

CEMENTATION

Description

little finger pressure.

Crumbles or breaks with handling or 

finger pressure.

Crumbles or breaks with considerable 

pressure.

Will not crumble or break with finger 

CONSISTENCY OF COHESIVE SOILS

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

1 - 2

2 - 4

0.12 - 0.25

Description

Terminated at Elev Terminated at Elev

Dynamic Cone Penetration Boring

Note: Size in inches.

Symbol Description

A 

D

O

Type

Hole

BOREHOLE IDENTIFICATION

S
i
z
e

Size

CPT

HA

HD 

Hand Auger

Hand driven (1-inch soil tube)

Other (note on LOTB)

bucket)

Auger Boring (hollow or solid stem 
Size

P

RC

RW

R 

Rotary percussion boring (air)

Rotary core with continuously-sampled, self-casing wire-line

Rotary drilled with self-casing wire-line

Rotary drilled boring (conventional)
Less than 0.25 Less than 0.12

3 1

(tsf)

Shear Strength

0.12 - 0.25

Less than 0.12

drop or as noted)

hammer with a 12 in.

(Using 28 lb hand 

Blows per 12 in.

cone, or as noted)

hammer and a 2.2 in.

MB 156 percussion

(using a Stanley

seconds per 12 in.

Driving rate in

Cone Penetration Test (ASTM D 5778)

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

0.25 - 0.5

0.5 - 1

Greater than 4

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

0.12 - 0.25

Less than 0.12

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2010)

CONE PENETRATION TEST (CPT) BORING

Measurement, PP, (tsf)

Penetrometer

Pocket

Measurement, TV, (tsf)

Torvane

Measurement, VS, (tsf)

Vane Shear

GS LOTB SOIL LEGEND
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RC

R

S
i
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Rotary drilled rock core

Rotary drilled diamond core
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ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

CP

C

UU

CU

CR

EI

PI

M

OC

SE

UW

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

TESTING

FIELD AND LABORATORY

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

(CTM 643, CTM 422, CTM 417)

Corrosivity Testing 

Triaxial (ASTM D 4767)

Consolidated Undrained 

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Liquid Limit (AASHTO T 89)

Plasticity Index (AASHTO T 90) 

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

Triaxial (ASTM D 2850)

Unconsolidated Undrained 

Unit Weight (ASTM D 4767)

UC
(ASTM D 2166)

Unconfined Compression-Soil

(ASTM D 2938)

Unconfined Compression-Rock

PERCENT OR PROPORTION OF SOILS

Criteria

5% - 10%

15% - 25%

30% - 45%

50% - 100%

Trace

Few

Little

Some

Mostly

Description

be less than 5%

Particles are present but estimated to 

APPARENT DENSITY OF COHESIONLESS SOILS

Description 60

MOISTURE

CriteriaDescription

Dry

Moist

Wet

No discernable moisture

Moisture present, but no free water

Visible free water

PARTICLE SIZE

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

Size (in.)

Greater than 12

3 - 12

3/4 - 3

1/16 - 1/5

1/64 - 1/16

1/300 - 1/64

SPT N   (Blows / 12 in.)

Silt and Clay

1/300 - 1/64

Less than 1/300

1/5 - 3/4

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2010)

50

30

10

5

30

10

5

0

-

-

-

-

Greater than 50Very Dense

Dense

Medium Dense

Loose

Very Loose

Poorly-graded GRAVEL

Poorly-graded GRAVEL with SAND

Poorly-graded GRAVEL with SILT

Poorly-graded GRAVEL with SILT and SAND

Poorly-graded GRAVEL with CLAY

Poorly-graded GRAVEL with CLAY and

Poorly-graded SAND

Poorly-graded SAND with GRAVEL

Poorly-graded SAND with SILT

Poorly-graded SAND with SILT and GRAVEL

Poorly-graded SAND with CLAY

Poorly-graded SAND with CLAY and

GS LOTB SOIL LEGEND
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A Coving Branch of the LA

Service Ave. across from the

Hilti Nail in the S. curb of

BM #98-i-67  Elev 376.15’

12-31-13

A-09-008

Asphalt (4.5").

-trace fine, angular gravel.

-brown.

-gray.

Poorly graded SAND (SP); medium dense; brown; dry; fine SAND; trace fine, subangular GRAVEL; [FILL].

SILTY SAND with GRAVEL (SM); very dense; light gray; dry; fine SAND; ittle fines; little fine, subangular GRAVEL

SILTY SAND (SM); very dense; yellowish brown; dry; from coarse to fine SAND; little fines; few fine, angular GRAVEL.

SILTY SAND with GRAVEL (SM); very dense; brown; dry; from coarse to fine SAND; little fines; little fine, angular GRAVEL.

Poorly graded SAND with SILT and GRAVEL (SP-SM); very dense; brown; dry; from coarse to fine SAND; some fine, angular GRAVEL.

SILTY SAND with GRAVEL (SM); very dense; gray; dry; from coarse to fine SAND; little fines; little fine, angular GRAVEL.

SILTY SAND with GRAVEL (SM); very dense; light gray; dry; from coarse to fine SAND; little fines; little fine, angular GRAVEL.

SILTY SAND (SM); very dense; brown; dry; from coarse to fine SAND; little fines; trace fine, angular GRAVEL.

SILTY SAND (SM); very dense; brown; dry; from coarse to fine SAND; little fines; few fine, angular GRAVEL.
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i

ROTARY BORING

Description of material

Hole I.D.

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

or as noted

P = push sample,

(per ASTM 1586-99),

SPT N-Value

Casing driven

Top Hole El.

L
o
c
a
t
i
o
n
 

16 1.4

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o
c
a
t
i
o
n
 

Hole I.D.

Pulled Pipe

Ground water
surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o
c
a
t
i
o
n
 

Top Hole El.

Elev.

100

180/
0-
9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

2

on tip element

Hole I.D.

L
o
c
a
t
i
o
n
 

Top Hole El.

Boring Date

Friction Ratio (%)

0246 302010

2

Pressure measured

along sleeve friction

element (34.88 in

area) divided by 

pressure measured

on tip element.

Pressure measured

(2.33 in  area)

Terminated at Elev
Terminated at Elev

(inches)

Size of Sampler 

Weak

Moderate

Strong

Criteria

CEMENTATION

Description

little finger pressure.

Crumbles or breaks with handling or 

finger pressure.

Crumbles or breaks with considerable 

pressure.

Will not crumble or break with finger 

CONSISTENCY OF COHESIVE SOILS

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

1 - 2

2 - 4

0.12 - 0.25

Description

Terminated at Elev Terminated at Elev

Dynamic Cone Penetration Boring

Note: Size in inches.

Symbol Description

A 

D

O

Type

Hole

BOREHOLE IDENTIFICATION

S
i
z
e

Size

CPT

HA

HD 

Hand Auger

Hand driven (1-inch soil tube)

Other (note on LOTB)

bucket)

Auger Boring (hollow or solid stem 
Size

P

RC

RW

R 

Rotary percussion boring (air)

Rotary core with continuously-sampled, self-casing wire-line

Rotary drilled with self-casing wire-line

Rotary drilled boring (conventional)
Less than 0.25 Less than 0.12

3 1

(tsf)

Shear Strength

0.12 - 0.25

Less than 0.12

drop or as noted)

hammer with a 12 in.

(Using 28 lb hand 

Blows per 12 in.

cone, or as noted)

hammer and a 2.2 in.

MB 156 percussion

(using a Stanley

seconds per 12 in.

Driving rate in

Cone Penetration Test (ASTM D 5778)

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

0.25 - 0.5

0.5 - 1

Greater than 4

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

0.12 - 0.25

Less than 0.12

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2010)

CONE PENETRATION TEST (CPT) BORING

Measurement, PP, (tsf)

Penetrometer

Pocket

Measurement, TV, (tsf)

Torvane

Measurement, VS, (tsf)

Vane Shear
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ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

CP

C

UU

CU

CR

EI

PI

M

OC

SE

UW

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

TESTING

FIELD AND LABORATORY

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

(CTM 643, CTM 422, CTM 417)

Corrosivity Testing 

Triaxial (ASTM D 4767)

Consolidated Undrained 

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Liquid Limit (AASHTO T 89)

Plasticity Index (AASHTO T 90) 

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

Triaxial (ASTM D 2850)

Unconsolidated Undrained 

Unit Weight (ASTM D 4767)

UC
(ASTM D 2166)

Unconfined Compression-Soil

(ASTM D 2938)

Unconfined Compression-Rock

PERCENT OR PROPORTION OF SOILS

Criteria

5% - 10%

15% - 25%

30% - 45%

50% - 100%

Trace

Few

Little

Some

Mostly

Description

be less than 5%

Particles are present but estimated to 

APPARENT DENSITY OF COHESIONLESS SOILS

Description 60

MOISTURE

CriteriaDescription

Dry

Moist

Wet

No discernable moisture

Moisture present, but no free water

Visible free water

PARTICLE SIZE

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

Size (in.)

Greater than 12

3 - 12

3/4 - 3

1/16 - 1/5

1/64 - 1/16

1/300 - 1/64

SPT N   (Blows / 12 in.)

Silt and Clay

1/300 - 1/64

Less than 1/300

1/5 - 3/4

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2010)

50

30

10

5

30

10

5

0

-

-

-

-

Greater than 50Very Dense

Dense

Medium Dense

Loose

Very Loose

Poorly-graded GRAVEL

Poorly-graded GRAVEL with SAND

Poorly-graded GRAVEL with SILT

Poorly-graded GRAVEL with SILT and SAND

Poorly-graded GRAVEL with CLAY

Poorly-graded GRAVEL with CLAY and

Poorly-graded SAND

Poorly-graded SAND with GRAVEL

Poorly-graded SAND with SILT

Poorly-graded SAND with SILT and GRAVEL

Poorly-graded SAND with CLAY

Poorly-graded SAND with CLAY and
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A Coving Branch of the LA

Service Ave. across from the

Hilti Nail in the S. curb of

BM #98-i-67  Elev 376.15’

12-31-13

A-09-008
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Poorly graded SAND (SP); medium dense; brown; dry; fine SAND; trace fine, subangular GRAVEL; [FILL].

SILTY SAND (SM); very dense; brown; dry; from coarse to fine SAND; little fines; trace fine, angular GRAVEL.

SILTY SAND (SM); very dense; brown; dry; from coarse to fine SAND; little fines; few fine, angular GRAVEL.

370

-trace fine, angular gravel.

-brown.

-gray.

-light gray; dry to moist; medium and fine sand.

fine SAND; little fines; trace fine, subangular GRAVEL.

SILTY SAND (SM); medium dense; dark yellowish brown; moist; 

Asphalt (4").

to fine SAND; little fines; trace fine, subangular GRAVEL.

SILTY SAND with GRAVEL (SM); dense; light gray; dry; from coarse 

-very dense.

subangular GRAVEL

SILTY SAND with GRAVEL (SM); very dense; light gray; dry; fine SAND; ittle fines; little fine, 

few fine, angular GRAVEL.

SILTY SAND (SM); very dense; yellowish brown; dry; from coarse to fine SAND; little fines; 

little fine, angular GRAVEL.

SILTY SAND with GRAVEL (SM); very dense; brown; dry; from coarse to fine SAND; little fines; 

some fine, angular GRAVEL.

Poorly graded SAND with SILT and GRAVEL (SP-SM); very dense; brown; dry; from coarse to fine SAND; 

little fine, angular GRAVEL.

SILTY SAND with GRAVEL (SM); very dense; gray; dry; from coarse to fine SAND; little fines; 

angular GRAVEL.

SILTY SAND with GRAVEL (SM); very dense; light gray; dry; from coarse to fine SAND; little fines; little fine, 
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ROTARY BORING

Description of material

Hole I.D.

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

or as noted

P = push sample,

(per ASTM 1586-99),

SPT N-Value

Casing driven

Top Hole El.

L
o
c
a
t
i
o
n
 

16 1.4

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o
c
a
t
i
o
n
 

Hole I.D.

Pulled Pipe

Ground water
surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o
c
a
t
i
o
n
 

Top Hole El.

Elev.

100

180/
0-
9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

2

on tip element

Hole I.D.

L
o
c
a
t
i
o
n
 

Top Hole El.

Boring Date

Friction Ratio (%)

0246 302010

2

Pressure measured

along sleeve friction

element (34.88 in

area) divided by 

pressure measured

on tip element.

Pressure measured

(2.33 in  area)

Terminated at Elev
Terminated at Elev

(inches)

Size of Sampler 

Weak

Moderate

Strong

Criteria

CEMENTATION

Description

little finger pressure.

Crumbles or breaks with handling or 

finger pressure.

Crumbles or breaks with considerable 

pressure.

Will not crumble or break with finger 

CONSISTENCY OF COHESIVE SOILS

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

1 - 2

2 - 4

0.12 - 0.25

Description

Terminated at Elev Terminated at Elev

Dynamic Cone Penetration Boring

Note: Size in inches.

Symbol Description

A 

D

O

Type

Hole

BOREHOLE IDENTIFICATION

S
i
z
e

Size

CPT

HA

HD 

Hand Auger

Hand driven (1-inch soil tube)

Other (note on LOTB)

bucket)

Auger Boring (hollow or solid stem 
Size

P

RC

RW

R 

Rotary percussion boring (air)

Rotary core with continuously-sampled, self-casing wire-line

Rotary drilled with self-casing wire-line

Rotary drilled boring (conventional)
Less than 0.25 Less than 0.12

3 1

(tsf)

Shear Strength

0.12 - 0.25

Less than 0.12

drop or as noted)

hammer with a 12 in.

(Using 28 lb hand 

Blows per 12 in.

cone, or as noted)

hammer and a 2.2 in.

MB 156 percussion

(using a Stanley

seconds per 12 in.

Driving rate in

Cone Penetration Test (ASTM D 5778)

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

0.25 - 0.5

0.5 - 1

Greater than 4

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

0.12 - 0.25

Less than 0.12

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2010)

CONE PENETRATION TEST (CPT) BORING

Measurement, PP, (tsf)

Penetrometer

Pocket

Measurement, TV, (tsf)

Torvane

Measurement, VS, (tsf)

Vane Shear

GS LOTB SOIL LEGEND

                      

Tip Bearing (tsf)
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RC

R

S
i
z
e

Rotary drilled rock core

Rotary drilled diamond core
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ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

CP

C

UU

CU

CR

EI

PI

M

OC

SE

UW

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

TESTING

FIELD AND LABORATORY

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

(CTM 643, CTM 422, CTM 417)

Corrosivity Testing 

Triaxial (ASTM D 4767)

Consolidated Undrained 

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Liquid Limit (AASHTO T 89)

Plasticity Index (AASHTO T 90) 

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

Triaxial (ASTM D 2850)

Unconsolidated Undrained 

Unit Weight (ASTM D 4767)

UC
(ASTM D 2166)

Unconfined Compression-Soil

(ASTM D 2938)

Unconfined Compression-Rock

PERCENT OR PROPORTION OF SOILS

Criteria

5% - 10%

15% - 25%

30% - 45%

50% - 100%

Trace

Few

Little

Some

Mostly

Description

be less than 5%

Particles are present but estimated to 

APPARENT DENSITY OF COHESIONLESS SOILS

Description 60

MOISTURE

CriteriaDescription

Dry

Moist

Wet

No discernable moisture

Moisture present, but no free water

Visible free water

PARTICLE SIZE

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

Size (in.)

Greater than 12

3 - 12

3/4 - 3

1/16 - 1/5

1/64 - 1/16

1/300 - 1/64

SPT N   (Blows / 12 in.)

Silt and Clay

1/300 - 1/64

Less than 1/300

1/5 - 3/4

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2010)

50

30

10

5

30

10

5

0

-

-

-

-

Greater than 50Very Dense

Dense

Medium Dense

Loose

Very Loose

Poorly-graded GRAVEL

Poorly-graded GRAVEL with SAND

Poorly-graded GRAVEL with SILT

Poorly-graded GRAVEL with SILT and SAND

Poorly-graded GRAVEL with CLAY

Poorly-graded GRAVEL with CLAY and

Poorly-graded SAND

Poorly-graded SAND with GRAVEL

Poorly-graded SAND with SILT

Poorly-graded SAND with SILT and GRAVEL

Poorly-graded SAND with CLAY

Poorly-graded SAND with CLAY and

GS LOTB SOIL LEGEND

                      

FOR REDUCED PLANS

ORIGINAL SCALE IN INCHES

FILE => 71170uqu009.dgn

CALIFORNIA

STATE OF

DEPARTMENT OF TRANSPORTATION

STRUCTURE DESIGN

DIVISION OF ENGINEERING SERVICES

DESIGN BRANCH

UNIT:

PROJECT NUMBER & PHASE:

x

BRIDGE NO.

POST MILE

0 1 2 3 X X

SHEET OF

CONTRACT NO.:

REVISION DATES

EARLIER REVISION DATES

DISREGARD PRINTS BEARING

                        

LOG OF TEST BORINGS

ENGINEERING SERVICES

PREPARED BY:

MATERIALS AND GEOTECHNICAL SERVICES

DIST COUNTY ROUTE
TOTAL PROJECT

POST MILES SHEET

No.

TOTAL

SHEETS

REGISTERED CIVIL ENGINEER DATE

DATEAPPROVALPLANS

completeness of electronic copies of this plan sheet.

shall not be responsible for the accuracy or

The State of California or its officers or agents

R
E

G
I
S

T
E

R
E

D

R
P

OFESSIONA
L

E
N

G
I

N
E

E
R

AI
NROFILACFO

ET
A

T

S

No.

Exp.

CIVIL

C75151

Sungro Cho

12-31-13

07000000851 07-1170U1

3643

F. Nguyen 3 OF 3

RETAINING WALL NO. 812RW 812

10-13-11

33.4/37.1

7-26-12

R-59

07 10LA 33.2/37.2 1475

6-10-13

676



D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
3
-
J

U
N
-
2
0
1
3

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

0
5
:
4
4

& Presentation Manual (2010 Edition).

the Caltrans Soil & Rock Logging, Classification, 

This LOTB sheet was prepared in accordance with 
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Sungro Cho

BENCH MARK

on Hollenbeck St.

driveway to Stands Restaurant 

Lead and nail 3 feet N. of

BM #22M-54   Elev 466.85’

360

350

340

330

320

310

300

290

280

270

260

250

iER = 

7.5

A-09-038

362.3’

Terminated at Elev 252.3’
4-14-09

79%

14 1.4

66 1.4

85 1.4

49 1.4

59 1.4

40 1.4

74 1.4

81 1.4

56 1.4

55/5 1.4

86 1.4

65 1.4

50/5 1.4

50/4 1.4

50/5 1.4

50/4 1.4

50/3 1.4

50/4 1.4

50/3 1.4

50/4 1.4

50/3 1.4

24 1.4
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      field investigation.

Note: No ground water encountered during

To Pomona

� "A1" Line

127.4’ Rt Sta 1821+22.2

� "A1" LineRte 10

-fine SAND.

DESIGN BRANCH
POST MILE

2
3

Asphalt (6").

SILTY SAND (SM); dense; brown; dry; from coarse to fine SAND; little fines; few fine, subrounded GRAVEL.

SILTY SAND with GRAVEL (SM); very dense; pale yellow; dry; fine SAND; little fines; little fine, angular GRAVEL.

SILTY SAND (SM); very dense; pale yellow; dry; fine SAND; little fines; few fine, angular GRAVEL.

Poorly-graded SAND with GRAVEL (SP); very dense; yellowish brown; moist; medium SAND; little fine, subangular and subrounded GRAVEL.

SILTY SAND with GRAVEL (SM); very dense; yellowish brown; moist; from  coarse to fine SAND; little fines; little fine, angular GRAVEL.

SILTY SAND with GRAVEL (SM); very dense; yellowish brown; moist; fine SAND; little fines; little fine, angular GRAVEL.

SILTY SAND (SM); very dense; yellowish brown; moist; medium and fine SAND;little fines; trace fine, angular GRAVEL.

SILTY SAND (SM); very dense; brown; moist; medium and fine SAND; little fines; trace fine, angular GRAVEL.

SILTY GRAVEL with SAND (GM); very dense; light gray; dry; fine, angular GRAVEL; little fine SAND; little fines.

SILTY SAND with GRAVEL (SM); very dense; light gray; dry; medium and fine SAND; little fines; little fine, angular GRAVEL.

subrounded GRAVEL.

Poorly-graded SAND with SILT and GRAVEL (SP-SM); medium dense; brown; dry; medium SAND; little fines; little fine, subangular and 

360

350

340

330

320

310

300

290

280

270

260

250

1823+00

RETAINING WALL NO. 822

12-31-13

Vert:  1" = 10’

Horiz: 1" = 10’

PROFILE

1 OF 3
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ROTARY BORING

Description of material

Hole I.D.

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

or as noted

P = push sample,

(per ASTM 1586-99),

SPT N-Value

Casing driven

Top Hole El.

L
o
c
a
t
i
o
n
 

16 1.4

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o
c
a
t
i
o
n
 

Hole I.D.

Pulled Pipe

Ground water
surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o
c
a
t
i
o
n
 

Top Hole El.

Elev.

100

180/
0-
9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

2

on tip element

Hole I.D.

L
o
c
a
t
i
o
n
 

Top Hole El.

Boring Date

Friction Ratio (%)

0246 302010

2

Pressure measured

along sleeve friction

element (34.88 in

area) divided by 

pressure measured

on tip element.

Pressure measured

(2.33 in  area)

Terminated at Elev
Terminated at Elev

(inches)

Size of Sampler 

Weak

Moderate

Strong

Criteria

CEMENTATION

Description

little finger pressure.

Crumbles or breaks with handling or 

finger pressure.

Crumbles or breaks with considerable 

pressure.

Will not crumble or break with finger 

CONSISTENCY OF COHESIVE SOILS

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

1 - 2

2 - 4

0.12 - 0.25

Description

Terminated at Elev Terminated at Elev

Dynamic Cone Penetration Boring

Note: Size in inches.

Symbol Description

A 

D

O

Type

Hole

BOREHOLE IDENTIFICATION

S
i
z
e

Size

CPT

HA

HD 

Hand Auger

Hand driven (1-inch soil tube)

Other (note on LOTB)

bucket)

Auger Boring (hollow or solid stem 
Size

P

RC

RW

R 

Rotary percussion boring (air)

Rotary core with continuously-sampled, self-casing wire-line

Rotary drilled with self-casing wire-line

Rotary drilled boring (conventional)
Less than 0.25 Less than 0.12

3 1

(tsf)

Shear Strength

0.12 - 0.25

Less than 0.12

drop or as noted)

hammer with a 12 in.

(Using 28 lb hand 

Blows per 12 in.

cone, or as noted)

hammer and a 2.2 in.

MB 156 percussion

(using a Stanley

seconds per 12 in.

Driving rate in

Cone Penetration Test (ASTM D 5778)

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

0.25 - 0.5

0.5 - 1

Greater than 4

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

0.12 - 0.25

Less than 0.12

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2010)

CONE PENETRATION TEST (CPT) BORING

Measurement, PP, (tsf)

Penetrometer

Pocket

Measurement, TV, (tsf)

Torvane

Measurement, VS, (tsf)

Vane Shear

GS LOTB SOIL LEGEND
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Rotary drilled rock core

Rotary drilled diamond core
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ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

CP

C

UU

CU

CR

EI

PI

M

OC

SE

UW

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

TESTING

FIELD AND LABORATORY

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

(CTM 643, CTM 422, CTM 417)

Corrosivity Testing 

Triaxial (ASTM D 4767)

Consolidated Undrained 

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Liquid Limit (AASHTO T 89)

Plasticity Index (AASHTO T 90) 

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

Triaxial (ASTM D 2850)

Unconsolidated Undrained 

Unit Weight (ASTM D 4767)

UC
(ASTM D 2166)

Unconfined Compression-Soil

(ASTM D 2938)

Unconfined Compression-Rock

PERCENT OR PROPORTION OF SOILS

Criteria

5% - 10%

15% - 25%

30% - 45%

50% - 100%

Trace

Few

Little

Some

Mostly

Description

be less than 5%

Particles are present but estimated to 

APPARENT DENSITY OF COHESIONLESS SOILS

Description 60

MOISTURE

CriteriaDescription

Dry

Moist

Wet

No discernable moisture

Moisture present, but no free water

Visible free water

PARTICLE SIZE

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

Size (in.)

Greater than 12

3 - 12

3/4 - 3

1/16 - 1/5

1/64 - 1/16

1/300 - 1/64

SPT N   (Blows / 12 in.)

Silt and Clay

1/300 - 1/64

Less than 1/300

1/5 - 3/4

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2010)

50

30

10

5

30

10

5

0

-

-

-

-

Greater than 50Very Dense

Dense

Medium Dense

Loose

Very Loose

Poorly-graded GRAVEL

Poorly-graded GRAVEL with SAND

Poorly-graded GRAVEL with SILT

Poorly-graded GRAVEL with SILT and SAND

Poorly-graded GRAVEL with CLAY

Poorly-graded GRAVEL with CLAY and

Poorly-graded SAND

Poorly-graded SAND with GRAVEL

Poorly-graded SAND with SILT

Poorly-graded SAND with SILT and GRAVEL

Poorly-graded SAND with CLAY

Poorly-graded SAND with CLAY and

GS LOTB SOIL LEGEND
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BENCH MARK

of Puente Ave, 71’ Lt Sta 181+30.5.

Ct. cabin #825 on N. side Gavey Ave 200’– 

Lead and conc nail in sidewalk of Auto 

BM #11-B-43  Elev 346.47’

Gavey Ave, 91’ Lt Sta 193+81.

porch step to frame house on N. side 

Lead and conc nail in W. end of p.c.c.

BM #12-B-43  Elev 352.54’

33.4’ Rt Sta 168+35.

Chiseled knob on PCC wall,

TBM  Elev 341.93’

      field investigation.

Note: No ground water encountered during

� "A1" Line

iER = 79%
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& Presentation Manual (2010 Edition).

the Caltrans Soil & Rock Logging, Classification, 

This LOTB sheet was prepared in accordance with 
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D. Jang S. Cho

3643

07000000851 07-1170U1

C75151

Sungro Cho

To Pomona

S. Han 1 OF 3

7.5

To Los Angeles

Asphalt (4").

        

12-31-13

A-09-037

396.3’

4 1.4

5 1.4

4 1.4

8 1.4

9 1.4

7 1.4

4 1.4

7 1.4

-trace fine, subrounded GRAVEL.

-dry.

-no GRAVEL.

4-10-09

Terminated at Elev 356.3’

RETAINING WALL NO. 860

�
 
"

A
1
"
 
L
i
n
e

1
5
8
.
6
’
 
R
t
 

S
t
a
 
1
8
6
2

+
1
2
.
8

PLAN

1" = 100’

1862+00 1863+00

PROFILE

Vert:  1" = 10’

Horiz: 1" = 10’

1861+00

7.5

A-09-037

1855 1860 1865

07-11-12

F. Nguyen

RW 860

400

390

380

370

360

350

400

390

380

370

360

350

SANDY SILT (ML); loose; dark yellowish brown; moist; some fine sand.

-medium dense.

-loose; trace fine, subangular GRAVEL.

05-10-12

33.4/37.1

Vertical Datum: NAVD88

Rte 10
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R-63
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UUM UW

i

ROTARY BORING

Description of material

Hole I.D.

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

or as noted

P = push sample,

(per ASTM 1586-99),

SPT N-Value

Casing driven

Top Hole El.

L
o
c
a
t
i
o
n
 

16 1.4

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o
c
a
t
i
o
n
 

Hole I.D.

Pulled Pipe

Ground water
surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o
c
a
t
i
o
n
 

Top Hole El.

Elev.

100

180/
0-
9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

2

on tip element

Hole I.D.

L
o
c
a
t
i
o
n
 

Top Hole El.

Boring Date

Friction Ratio (%)

0246 302010

2

on tip element.

pressure measured

area) divided by 

element (34.88 in

along sleeve friction

Pressure measured

Pressure measured

(2.33 in  area)

Terminated at Elev
Terminated at Elev

(inches)

Size of Sampler 

Weak

Moderate

Strong

Criteria

CEMENTATION

Description

little finger pressure.

Crumbles or breaks with handling or 

finger pressure.

Crumbles or breaks with considerable 

pressure.

Will not crumble or break with finger 

CONSISTENCY OF COHESIVE SOILS

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

1 - 2

2 - 4

0.12 - 0.25

Description

Terminated at Elev Terminated at Elev

Dynamic Cone Penetration Boring

Note: Size in inches.

Symbol Description

A 

D

O

Type

Hole

BOREHOLE IDENTIFICATION

S
i
z
e

Size

CPT

HA

HD 

Hand Auger

Hand driven (1-inch soil tube)

Other (note on LOTB)

bucket)

Auger Boring (hollow or solid stem 
Size

P

RC

RW

R 

Rotary percussion boring (air)

Rotary core with continuously-sampled, self-casing wire-line

Rotary drilled with self-casing wire-line

Rotary drilled boring (conventional)
Less than 0.25 Less than 0.12

3 1

(tsf)

Shear Strength

0.12 - 0.25

Less than 0.12

drop or as noted)

hammer with a 12 in.

(Using 28 lb hand 

Blows per 12 in.

cone, or as noted)

hammer and a 2.2 in.

MB 156 percussion

(using a Stanley

seconds per 12 in.

Driving rate in

Cone Penetration Test (ASTM D 5778)

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

0.25 - 0.5

0.5 - 1

Greater than 4

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

0.12 - 0.25

Less than 0.12

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2010)

CONE PENETRATION TEST (CPT) BORING

Measurement, PP, (tsf)

Penetrometer

Pocket

Measurement, TV, (tsf)

Torvane

Measurement, VS, (tsf)

Vane Shear

GS LOTB SOIL LEGEND
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RC

R

S
i
z
e

Rotary drilled rock core

Rotary drilled diamond core
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ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

CP

C

UU

CU

CR

EI

PI

M

OC

SE

UW

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

TESTING

FIELD AND LABORATORY

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

(CTM 643, CTM 422, CTM 417)

Corrosivity Testing 

Triaxial (ASTM D 4767)

Consolidated Undrained 

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Liquid Limit (AASHTO T 89)

Plasticity Index (AASHTO T 90) 

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

Triaxial (ASTM D 2850)

Unconsolidated Undrained 

Unit Weight (ASTM D 4767)

UC
(ASTM D 2166)

Unconfined Compression-Soil

(ASTM D 2938)

Unconfined Compression-Rock

PERCENT OR PROPORTION OF SOILS

Criteria

5% - 10%

15% - 25%

30% - 45%

50% - 100%

Trace

Few

Little

Some

Mostly

Description

be less than 5%

Particles are present but estimated to 

APPARENT DENSITY OF COHESIONLESS SOILS

Description 60

MOISTURE

CriteriaDescription

Dry

Moist

Wet

No discernable moisture

Moisture present, but no free water

Visible free water

PARTICLE SIZE

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

Size (in.)

Greater than 12

3 - 12

3/4 - 3

1/16 - 1/5

1/64 - 1/16

1/300 - 1/64

SPT N   (Blows / 12 in.)

Silt and Clay

1/300 - 1/64

Less than 1/300

1/5 - 3/4

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2010)

50

30

10

5

30

10

5

0

-

-

-

-

Greater than 50Very Dense

Dense

Medium Dense

Loose

Very Loose

Poorly-graded GRAVEL

Poorly-graded GRAVEL with SAND

Poorly-graded GRAVEL with SILT

Poorly-graded GRAVEL with SILT and SAND

Poorly-graded GRAVEL with CLAY

Poorly-graded GRAVEL with CLAY and

Poorly-graded SAND

Poorly-graded SAND with GRAVEL

Poorly-graded SAND with SILT

Poorly-graded SAND with SILT and GRAVEL

Poorly-graded SAND with CLAY

Poorly-graded SAND with CLAY and
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380

370

360

350

340

330

320

310

300

290

389.7’

A-09-019

4-21-09

Terminated at Elev 289.7’

14 1.4

50/5 1.4

50/5 1.4

50/5 1.4

25 1.4

48 1.4

58 1.4

10 1.4

13 1.4

 9 1.4

11 1.4

11 1.4

16 1.4

19 1.4

19 1.4

40 1.4

30 1.4

17 1.4

66 1.4

62 1.4

PA

PA

7.5

front of 150 N California Ave.

and 24 ft. E of California Ave., in

California Ave. 90 ft N of Center St.

Hilti Nail in the east curb of 

BM #98-I-67   Elev 395.36’

ERi = 79%

18701865
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      field investigation.

Note: No ground water encountered duringPLAN
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& Presentation Manual (2010 Edition).
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C75151

Sungro Cho

BENCH MARK

RETAINING WALL NO. 868

Asphalt (5").

-medium dense; dry.

-very dense

-no GRAVEL.

-medium and fine SAND.

-few coarse, subrounded GRAVEL

390

PROFILE

Vert:  1" = 10’

Horiz: 1" = 10’

1868+00 1869+00 1870+00

380

370

360

350

340

330

320

310

300

290

390

angular GRAVEL.

Poorly-graded SAND with SILT (SP-SM); dense; light; brown; moist; coarse and fine SAND; few fines; trace from coarse to fine 

SANDY SILT (ML); medium dense; light brown; moist; some from coarse to fine SAND; trace fine angular GRAVEL.

SILTY SAND (SM); medium dense; light brown; moist; fine SAND; little fines.

Poorly-graded SAND (SP); very dense; light brown; dry; medium SAND; trace fines.

subrounded GRAVEL.

Poorly-graded SAND with SILT (SP-SM); very dense; light brown; dry; from coarse to fine SAND; little fines; few coarse, 

Well-graded SAND (SW); very dense; light brown; moist; from coarse to fine SAND; trace fine angular GRAVEL.

1 OF 3

12-31-13

RW 868

SILT with SAND (ML); medium dense; light brown; moist; little medium and fine SAND.

05-29-12 06-05-12 07-16-12

33.4/37.1

Vertical Datum: NAVD88 To Los Angeles
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ROTARY BORING

Description of material

Hole I.D.

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

or as noted

P = push sample,

(per ASTM 1586-99),

SPT N-Value

Casing driven

Top Hole El.

L
o
c
a
t
i
o
n
 

16 1.4

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o
c
a
t
i
o
n
 

Hole I.D.

Pulled Pipe

Ground water
surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o
c
a
t
i
o
n
 

Top Hole El.

Elev.

100

180/
0-
9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

2

on tip element

Hole I.D.

L
o
c
a
t
i
o
n
 

Top Hole El.

Boring Date

Friction Ratio (%)

0246 302010

2

Pressure measured

along sleeve friction

element (34.88 in

area) divided by 

pressure measured

on tip element.

Pressure measured

(2.33 in  area)

Terminated at Elev
Terminated at Elev

(inches)

Size of Sampler 

Weak

Moderate

Strong

Criteria

CEMENTATION

Description

little finger pressure.

Crumbles or breaks with handling or 

finger pressure.

Crumbles or breaks with considerable 

pressure.

Will not crumble or break with finger 

CONSISTENCY OF COHESIVE SOILS

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

1 - 2

2 - 4

0.12 - 0.25

Description

Terminated at Elev Terminated at Elev

Dynamic Cone Penetration Boring

Note: Size in inches.

Symbol Description

A 

D

O

Type

Hole

BOREHOLE IDENTIFICATION

S
i
z
e

Size

CPT

HA

HD 

Hand Auger

Hand driven (1-inch soil tube)

Other (note on LOTB)

bucket)

Auger Boring (hollow or solid stem 
Size

P

RC

RW

R 

Rotary percussion boring (air)

Rotary core with continuously-sampled, self-casing wire-line

Rotary drilled with self-casing wire-line

Rotary drilled boring (conventional)
Less than 0.25 Less than 0.12

3 1

(tsf)

Shear Strength

0.12 - 0.25

Less than 0.12

drop or as noted)

hammer with a 12 in.

(Using 28 lb hand 

Blows per 12 in.

cone, or as noted)

hammer and a 2.2 in.

MB 156 percussion

(using a Stanley

seconds per 12 in.

Driving rate in

Cone Penetration Test (ASTM D 5778)

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

0.25 - 0.5

0.5 - 1

Greater than 4

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

0.12 - 0.25

Less than 0.12

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2010)

CONE PENETRATION TEST (CPT) BORING

Measurement, PP, (tsf)

Penetrometer

Pocket

Measurement, TV, (tsf)

Torvane

Measurement, VS, (tsf)

Vane Shear

GS LOTB SOIL LEGEND
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RC

R

S
i
z
e

Rotary drilled rock core

Rotary drilled diamond core
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ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

CP

C

UU

CU

CR

EI

PI

M

OC

SE

UW

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

TESTING

FIELD AND LABORATORY

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

(CTM 643, CTM 422, CTM 417)

Corrosivity Testing 

Triaxial (ASTM D 4767)

Consolidated Undrained 

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Liquid Limit (AASHTO T 89)

Plasticity Index (AASHTO T 90) 

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

Triaxial (ASTM D 2850)

Unconsolidated Undrained 

Unit Weight (ASTM D 4767)

UC
(ASTM D 2166)

Unconfined Compression-Soil

(ASTM D 2938)

Unconfined Compression-Rock

PERCENT OR PROPORTION OF SOILS

Criteria

5% - 10%

15% - 25%

30% - 45%

50% - 100%

Trace

Few

Little

Some

Mostly

Description

be less than 5%

Particles are present but estimated to 

APPARENT DENSITY OF COHESIONLESS SOILS

Description 60

MOISTURE

CriteriaDescription

Dry

Moist

Wet

No discernable moisture

Moisture present, but no free water

Visible free water

PARTICLE SIZE

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

Size (in.)

Greater than 12

3 - 12

3/4 - 3

1/16 - 1/5

1/64 - 1/16

1/300 - 1/64

SPT N   (Blows / 12 in.)

Silt and Clay

1/300 - 1/64

Less than 1/300

1/5 - 3/4

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2010)

50

30

10

5

30

10

5

0

-

-

-

-

Greater than 50Very Dense

Dense

Medium Dense

Loose

Very Loose

Poorly-graded GRAVEL

Poorly-graded GRAVEL with SAND

Poorly-graded GRAVEL with SILT

Poorly-graded GRAVEL with SILT and SAND

Poorly-graded GRAVEL with CLAY

Poorly-graded GRAVEL with CLAY and

Poorly-graded SAND

Poorly-graded SAND with GRAVEL

Poorly-graded SAND with SILT

Poorly-graded SAND with SILT and GRAVEL

Poorly-graded SAND with CLAY

Poorly-graded SAND with CLAY and
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BENCH MARK

of Puente Ave, 71’ Lt Sta 181+30.5.

Ct. cabin #825 on N. side Gavey Ave 200’– 

Lead and conc nail in sidewalk of Auto 

BM #11-B-43  Elev 346.47’

Gavey Ave, 91’ Lt Sta 193+81.

porch step to frame house on N. side 

Lead and conc nail in W. end of p.c.c.

BM #12-B-43  Elev 352.54’

33.4’ Rt Sta 168+35.

Chiseled knob on PCC wall,

TBM  Elev 341.93’

      field investigation.

Note: No ground water encountered during

iER = 79%
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Sungro Cho

To Pomona

S. Han 1 OF 3

7.5

To Los Angeles

        

12-31-13

RETAINING WALL NO. 874

A-09-021

406.8’

Terminated at Elev 371.8’

2 1.4

2 1.4

8 1.4

10 1.4

18 1.4

11 1.4

7 1.4

Asphalt (4").

SILTY SAND (SM); very loose; yellowish brown; moist; medium and fine SAND; little fines; (FILL).

SILTY SAND (SM); very loose; yellowish brown; moist; fine SAND; little fines.

-medium dense.

-no GRAVEL.

5-12-09
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ROTARY BORING

Description of material

Hole I.D.

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

or as noted

P = push sample,

(per ASTM 1586-99),

SPT N-Value

Casing driven

Top Hole El.

L
o
c
a
t
i
o
n
 

16 1.4

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o
c
a
t
i
o
n
 

Hole I.D.

Pulled Pipe

Ground water
surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o
c
a
t
i
o
n
 

Top Hole El.

Elev.

100

180/
0-
9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

2

on tip element

Hole I.D.

L
o
c
a
t
i
o
n
 

Top Hole El.

Boring Date

Friction Ratio (%)

0246 302010

2

Pressure measured

along sleeve friction

element (34.88 in

area) divided by 

pressure measured

on tip element.

Pressure measured

(2.33 in  area)

Terminated at Elev
Terminated at Elev

(inches)

Size of Sampler 

Weak

Moderate

Strong

Criteria

CEMENTATION

Description

little finger pressure.

Crumbles or breaks with handling or 

finger pressure.

Crumbles or breaks with considerable 

pressure.

Will not crumble or break with finger 

CONSISTENCY OF COHESIVE SOILS

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

1 - 2

2 - 4

0.12 - 0.25

Description

Terminated at Elev Terminated at Elev

Dynamic Cone Penetration Boring

Note: Size in inches.

Symbol Description

A 

D

O

Type

Hole

BOREHOLE IDENTIFICATION

S
i
z
e

Size

CPT

HA

HD 

Hand Auger

Hand driven (1-inch soil tube)

Other (note on LOTB)

bucket)

Auger Boring (hollow or solid stem 
Size

P

RC

RW

R 

Rotary percussion boring (air)

Rotary core with continuously-sampled, self-casing wire-line

Rotary drilled with self-casing wire-line

Rotary drilled boring (conventional)
Less than 0.25 Less than 0.12

3 1

(tsf)

Shear Strength

0.12 - 0.25

Less than 0.12

drop or as noted)

hammer with a 12 in.

(Using 28 lb hand 

Blows per 12 in.

cone, or as noted)

hammer and a 2.2 in.

MB 156 percussion

(using a Stanley

seconds per 12 in.

Driving rate in

Cone Penetration Test (ASTM D 5778)

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

0.25 - 0.5

0.5 - 1

Greater than 4

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

0.12 - 0.25

Less than 0.12

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2010)

CONE PENETRATION TEST (CPT) BORING

Measurement, PP, (tsf)

Penetrometer

Pocket

Measurement, TV, (tsf)

Torvane

Measurement, VS, (tsf)

Vane Shear

GS LOTB SOIL LEGEND
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RC

R

S
i
z
e

Rotary drilled rock core

Rotary drilled diamond core
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ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

CP

C

UU

CU

CR

EI

PI

M

OC

SE

UW

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

TESTING

FIELD AND LABORATORY

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

(CTM 643, CTM 422, CTM 417)

Corrosivity Testing 

Triaxial (ASTM D 4767)

Consolidated Undrained 

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Liquid Limit (AASHTO T 89)

Plasticity Index (AASHTO T 90) 

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

Triaxial (ASTM D 2850)

Unconsolidated Undrained 

Unit Weight (ASTM D 4767)

UC
(ASTM D 2166)

Unconfined Compression-Soil

(ASTM D 2938)

Unconfined Compression-Rock

PERCENT OR PROPORTION OF SOILS

Criteria

5% - 10%

15% - 25%

30% - 45%

50% - 100%

Trace

Few

Little

Some

Mostly

Description

be less than 5%

Particles are present but estimated to 

APPARENT DENSITY OF COHESIONLESS SOILS

Description 60

MOISTURE

CriteriaDescription

Dry

Moist

Wet

No discernable moisture

Moisture present, but no free water

Visible free water

PARTICLE SIZE

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

Size (in.)

Greater than 12

3 - 12

3/4 - 3

1/16 - 1/5

1/64 - 1/16

1/300 - 1/64

SPT N   (Blows / 12 in.)

Silt and Clay

1/300 - 1/64

Less than 1/300

1/5 - 3/4

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2010)

50

30

10

5

30

10

5

0

-

-

-

-

Greater than 50Very Dense

Dense

Medium Dense

Loose

Very Loose

Poorly-graded GRAVEL

Poorly-graded GRAVEL with SAND

Poorly-graded GRAVEL with SILT

Poorly-graded GRAVEL with SILT and SAND

Poorly-graded GRAVEL with CLAY

Poorly-graded GRAVEL with CLAY and

Poorly-graded SAND

Poorly-graded SAND with GRAVEL

Poorly-graded SAND with SILT

Poorly-graded SAND with SILT and GRAVEL

Poorly-graded SAND with CLAY

Poorly-graded SAND with CLAY and

GS LOTB SOIL LEGEND
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Sungro Cho

To Pomona

BENCH MARK

front of 150 N California Ave.

and 24 ft. E of California Ave., in

California Ave. 90 ft N of Center St.

Hilti Nail in the east curb of 

BM #98-I-67   Elev 395.36

        

440

430

420

410

400

390

380

370

360

350

340

330

iER = 

7.5

A-09-028
439.9’

Terminated at Elev 329.9’
3-25-09

81%

29 1.4

30 1.4

27 1.4

25 1.4

60 1.4

24 1.4

30 1.4

28 1.4

35 1.4

27 1.4

69 1.4

47 1.4

82 1.4

77 1.4

60 1.4

36 1.4

17 1.4

15 1.4

35 1.4

58 1.4

18 1.4

PI

50/4 1.4

19301925
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� "A1" Line

      field investigation.

Note: No ground water encountered during

PLAN

1" = 100’

Rte 10

12-31-13

1927+00 1929+00 1931+00

-dense.

-dry.

440

430

420

410

400

390

380

370

360

350

340

330

PROFILE

Vert:  1" = 10’

Horiz: 1" = 20’

RETAINING WALL NO. 925

1 OF 3

SILTY SAND (SM); medium dense; yellowish brown; dry; from coarse to fine SAND; little fines; trace fine, subangular GRAVEL.

-very dense; few fine, subangular GRAVEL.

-medium dense.

SILTY SAND (SM); medium dense; yellowish brown; moist; fine SAND; little fines.

SANDY lean CLAY (CL); yellowish brown; moist; some fine SAND; low plasticity.

SILTY SAND (SM); very dense; yellowish brown; moist; fine SAND; little fines.

-dense.

-moist.

-very dense.

-dense; dry; trace fine, subangular GRAVEL.

SILTY SAND with GRAVEL (SM); dense; yellowish brown; dry; from coarse to fine SAND; little fine, subangular GRAVEL; little fines.

10-12-11 07-13-1205-15-12

RW 925

F. Nguyen

33.4/37.1

Vertical Datum: NAVD88

To Los Angeles

7-26-12

R-72
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ROTARY BORING

Description of material

Hole I.D.

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

or as noted

P = push sample,

(per ASTM 1586-99),

SPT N-Value

Casing driven

Top Hole El.

L
o
c
a
t
i
o
n
 

16 1.4

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o
c
a
t
i
o
n
 

Hole I.D.

Pulled Pipe

Ground water
surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o
c
a
t
i
o
n
 

Top Hole El.

Elev.

100

180/
0-
9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

2

on tip element

Hole I.D.

L
o
c
a
t
i
o
n
 

Top Hole El.

Boring Date

Friction Ratio (%)

0246 302010

2

Pressure measured

along sleeve friction

element (34.88 in

area) divided by 

pressure measured

on tip element.

Pressure measured

(2.33 in  area)

Terminated at Elev
Terminated at Elev

(inches)

Size of Sampler 

Weak

Moderate

Strong

Criteria

CEMENTATION

Description

little finger pressure.

Crumbles or breaks with handling or 

finger pressure.

Crumbles or breaks with considerable 

pressure.

Will not crumble or break with finger 

CONSISTENCY OF COHESIVE SOILS

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

1 - 2

2 - 4

0.12 - 0.25

Description

Terminated at Elev Terminated at Elev

Dynamic Cone Penetration Boring

Note: Size in inches.

Symbol Description

A 

D

O

Type

Hole

BOREHOLE IDENTIFICATION

S
i
z
e

Size

CPT

HA

HD 

Hand Auger

Hand driven (1-inch soil tube)

Other (note on LOTB)

bucket)

Auger Boring (hollow or solid stem 
Size

P

RC

RW

R 

Rotary percussion boring (air)

Rotary core with continuously-sampled, self-casing wire-line

Rotary drilled with self-casing wire-line

Rotary drilled boring (conventional)
Less than 0.25 Less than 0.12

3 1

(tsf)

Shear Strength

0.12 - 0.25

Less than 0.12

drop or as noted)

hammer with a 12 in.

(Using 28 lb hand 

Blows per 12 in.

cone, or as noted)

hammer and a 2.2 in.

MB 156 percussion

(using a Stanley

seconds per 12 in.

Driving rate in

Cone Penetration Test (ASTM D 5778)

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

0.25 - 0.5

0.5 - 1

Greater than 4

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

0.12 - 0.25

Less than 0.12

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2010)

CONE PENETRATION TEST (CPT) BORING

Measurement, PP, (tsf)

Penetrometer

Pocket

Measurement, TV, (tsf)

Torvane

Measurement, VS, (tsf)

Vane Shear

GS LOTB SOIL LEGEND
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RC

R

S
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Rotary drilled rock core
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ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

CP

C

UU

CU

CR

EI

PI

M

OC

SE

UW

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

TESTING

FIELD AND LABORATORY

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

(CTM 643, CTM 422, CTM 417)

Corrosivity Testing 

Triaxial (ASTM D 4767)

Consolidated Undrained 

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Liquid Limit (AASHTO T 89)

Plasticity Index (AASHTO T 90) 

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

Triaxial (ASTM D 2850)

Unconsolidated Undrained 

Unit Weight (ASTM D 4767)

UC
(ASTM D 2166)

Unconfined Compression-Soil

(ASTM D 2938)

Unconfined Compression-Rock

PERCENT OR PROPORTION OF SOILS

Criteria

5% - 10%

15% - 25%

30% - 45%

50% - 100%

Trace

Few

Little

Some

Mostly

Description

be less than 5%

Particles are present but estimated to 

APPARENT DENSITY OF COHESIONLESS SOILS

Description 60

MOISTURE

CriteriaDescription

Dry

Moist

Wet

No discernable moisture

Moisture present, but no free water

Visible free water

PARTICLE SIZE

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

Size (in.)

Greater than 12

3 - 12

3/4 - 3

1/16 - 1/5

1/64 - 1/16

1/300 - 1/64

SPT N   (Blows / 12 in.)

Silt and Clay

1/300 - 1/64

Less than 1/300

1/5 - 3/4

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2010)

50

30

10

5

30

10

5

0

-

-

-

-

Greater than 50Very Dense

Dense

Medium Dense

Loose

Very Loose

Poorly-graded GRAVEL

Poorly-graded GRAVEL with SAND

Poorly-graded GRAVEL with SILT

Poorly-graded GRAVEL with SILT and SAND

Poorly-graded GRAVEL with CLAY

Poorly-graded GRAVEL with CLAY and

Poorly-graded SAND

Poorly-graded SAND with GRAVEL

Poorly-graded SAND with SILT

Poorly-graded SAND with SILT and GRAVEL

Poorly-graded SAND with CLAY

Poorly-graded SAND with CLAY and

GS LOTB SOIL LEGEND

                      

FOR REDUCED PLANS

ORIGINAL SCALE IN INCHES

FILE => 71170uqu024.dgn

CALIFORNIA

STATE OF

DEPARTMENT OF TRANSPORTATION

STRUCTURE DESIGN

DIVISION OF ENGINEERING SERVICES

DESIGN BRANCH

UNIT:

PROJECT NUMBER & PHASE:

x

BRIDGE NO.

POST MILE

0 1 2 3 X X

SHEET OF

CONTRACT NO.:

REVISION DATES

EARLIER REVISION DATES

DISREGARD PRINTS BEARING

                        

LOG OF TEST BORINGS

ENGINEERING SERVICES

PREPARED BY:

MATERIALS AND GEOTECHNICAL SERVICES

DIST COUNTY ROUTE
TOTAL PROJECT

POST MILES SHEET

No.

TOTAL

SHEETS

REGISTERED CIVIL ENGINEER DATE

DATEAPPROVALPLANS

completeness of electronic copies of this plan sheet.

shall not be responsible for the accuracy or

The State of California or its officers or agents

R
E

G
I
S

T
E

R
E

D

R
P

OFESSIONA
L

E
N

G
I

N
E

E
R

AI
NROFILACFO

ET
A

T

S

No.

Exp.

CIVIL

C75151

Sungro Cho

12-31-13

07000000851 07-1170U1

3643

F. Nguyen 3 OF 3

04-17-12

33.4/37.1

RETAINING WALL NO. 925RW 925

7-26-12

R-74

07 10LA 33.2/37.2 1475

6-10-13

691



D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
3
-
J

U
N
-
2
0
1
3

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

0
5
:
4
4

& Presentation Manual (2010 Edition).

the Caltrans Soil & Rock Logging, Classification, 

This LOTB sheet was prepared in accordance with 
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C75151

Sungro Cho

To Pomona

BENCH MARK

440

430

420

410

400

390

380

370

360

350

340

330

iER = 

7.5

A-09-028
439.9’

Terminated at Elev 329.9’
3-25-09

81%

29 1.4

30 1.4

27 1.4

25 1.4

60 1.4

24 1.4

30 1.4

28 1.4

35 1.4

27 1.4

69 1.4

47 1.4

82 1.4

77 1.4

60 1.4

36 1.4

17 1.4

15 1.4

35 1.4

58 1.4

18 1.4

PI

50/4 1.4

19301925

9
1
0

N
 

A
Z

U
S

A
 

A
v
e

1
2 7.5

A-09-028

1
1

�
 
"

A
1
"
 
L
i
n
e

1
4
4
.
2
’
 
L
t
 

S
t
a
 
1
9
2
7

+
7
5
.
6

� "A1" Line

      field investigation.

Note: No ground water encountered during

PLAN

1" = 100’

Rte 10

12-31-13

1927+00 1929+00 1931+00

440

430

420

410

400

390

380

370

360

350

340

330

PROFILE

Vert:  1" = 10’

Horiz: 1" = 20’

1 OF 3

RETAINING WALL NO. 927

SILTY SAND (SM); medium dense; yellowish brown; dry; from coarse to fine SAND; little fines; trace fine, subangular GRAVEL.

-very dense; few fine, subangular GRAVEL.

SILTY SAND (SM); medium dense; yellowish brown; moist; fine SAND; little fines.

-medium dense.

-dense.

SILTY SAND (SM); very dense; yellowish brown; moist; fine SAND; little fines.

SANDY lean CLAY (CL); yellowish brown; moist; some fine SAND; low plasticity.

-dense.

-dry.

-moist.

-very dense.

-dense; dry; trace fine, subangular GRAVEL.

SILTY SAND with GRAVEL (SM); dense; yellowish brown; dry; from coarse to fine SAND; little fine, subangular GRAVEL; little fines.

RW 927

05-15-1210-12-11         07-13-12

33.4/37.1

To Los Angeles

Vertical Datum: NAVD88

front of 150 N California Ave.

and 24 ft E of California Ave., in

California Ave. 90 ft N of Center St.

Hilti Nail in the east curb of 

BM #98-I-67   Elev 395.36

7-26-12

R-75

07 10LA 33.2/37.2 1475

6-10-13

692
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UUM UW

i

ROTARY BORING

Description of material

Hole I.D.

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

or as noted

P = push sample,

(per ASTM 1586-99),

SPT N-Value

Casing driven

Top Hole El.

L
o
c
a
t
i
o
n
 

16 1.4

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o
c
a
t
i
o
n
 

Hole I.D.

Pulled Pipe

Ground water
surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o
c
a
t
i
o
n
 

Top Hole El.

Elev.

100

180/
0-
9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

2

on tip element

Hole I.D.

L
o
c
a
t
i
o
n
 

Top Hole El.

Boring Date

Friction Ratio (%)

0246 302010

2

Pressure measured

along sleeve friction

element (34.88 in

area) divided by 

pressure measured

on tip element.

Pressure measured

(2.33 in  area)

Terminated at Elev
Terminated at Elev

(inches)

Size of Sampler 

Weak

Moderate

Strong

Criteria

CEMENTATION

Description

little finger pressure.

Crumbles or breaks with handling or 

finger pressure.

Crumbles or breaks with considerable 

pressure.

Will not crumble or break with finger 

CONSISTENCY OF COHESIVE SOILS

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

1 - 2

2 - 4

0.12 - 0.25

Description

Terminated at Elev Terminated at Elev

Dynamic Cone Penetration Boring

Note: Size in inches.

Symbol Description

A 

D

O

Type

Hole

BOREHOLE IDENTIFICATION

S
i
z
e

Size

CPT

HA

HD 

Hand Auger

Hand driven (1-inch soil tube)

Other (note on LOTB)

bucket)

Auger Boring (hollow or solid stem 
Size

P

RC

RW

R 

Rotary percussion boring (air)

Rotary core with continuously-sampled, self-casing wire-line

Rotary drilled with self-casing wire-line

Rotary drilled boring (conventional)
Less than 0.25 Less than 0.12

3 1

(tsf)

Shear Strength

0.12 - 0.25

Less than 0.12

drop or as noted)

hammer with a 12 in.

(Using 28 lb hand 

Blows per 12 in.

cone, or as noted)

hammer and a 2.2 in.

MB 156 percussion

(using a Stanley

seconds per 12 in.

Driving rate in

Cone Penetration Test (ASTM D 5778)

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

0.25 - 0.5

0.5 - 1

Greater than 4

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

0.12 - 0.25

Less than 0.12

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2010)

CONE PENETRATION TEST (CPT) BORING

Measurement, PP, (tsf)

Penetrometer

Pocket

Measurement, TV, (tsf)

Torvane

Measurement, VS, (tsf)

Vane Shear

GS LOTB SOIL LEGEND

                      

Tip Bearing (tsf)
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RC

R

S
i
z
e

Rotary drilled rock core

Rotary drilled diamond core
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ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

CP

C

UU

CU

CR

EI

PI

M

OC

SE

UW

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

TESTING

FIELD AND LABORATORY

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

(CTM 643, CTM 422, CTM 417)

Corrosivity Testing 

Triaxial (ASTM D 4767)

Consolidated Undrained 

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Liquid Limit (AASHTO T 89)

Plasticity Index (AASHTO T 90) 

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

Triaxial (ASTM D 2850)

Unconsolidated Undrained 

Unit Weight (ASTM D 4767)

UC
(ASTM D 2166)

Unconfined Compression-Soil

(ASTM D 2938)

Unconfined Compression-Rock

PERCENT OR PROPORTION OF SOILS

Criteria

5% - 10%

15% - 25%

30% - 45%

50% - 100%

Trace

Few

Little

Some

Mostly

Description

be less than 5%

Particles are present but estimated to 

APPARENT DENSITY OF COHESIONLESS SOILS

Description 60

MOISTURE

CriteriaDescription

Dry

Moist

Wet

No discernable moisture

Moisture present, but no free water

Visible free water

PARTICLE SIZE

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

Size (in.)

Greater than 12

3 - 12

3/4 - 3

1/16 - 1/5

1/64 - 1/16

1/300 - 1/64

SPT N   (Blows / 12 in.)

Silt and Clay

1/300 - 1/64

Less than 1/300

1/5 - 3/4

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2010)

50

30

10

5

30

10

5

0

-

-

-

-

Greater than 50Very Dense

Dense

Medium Dense

Loose

Very Loose

Poorly-graded GRAVEL

Poorly-graded GRAVEL with SAND

Poorly-graded GRAVEL with SILT

Poorly-graded GRAVEL with SILT and SAND

Poorly-graded GRAVEL with CLAY

Poorly-graded GRAVEL with CLAY and

Poorly-graded SAND

Poorly-graded SAND with GRAVEL

Poorly-graded SAND with SILT

Poorly-graded SAND with SILT and GRAVEL

Poorly-graded SAND with CLAY

Poorly-graded SAND with CLAY and

GS LOTB SOIL LEGEND
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PROFILE

330

320

310

300

290

280

270

260

250

240

230

220

iER = 

A-09-001

7.5
330.4’

Terminated at Elev 220.4’
4-7-09

79%

 9 1.4

22 1.4

51 1.4

81 1.4

82 1.4

50/5 1.4

50/2 1.4

50/2 1.4

50/3 1.4

50/5 1.4

50/5 1.4

50/5 1.4

50/5 1.4

50/5 1.4

50/5 1.4

50/5 1.4

50/3 1.4

50/2 1.4

50/5 1.4

50/3 1.4

50/5 1.4

50/2 1.4

1762+00

330

320

310

300

290

280

270

260

250

240

230

220

1764+00 Vert:  1" = 10’

Horiz: 1" = 20’

BENCH MARK

of Puente Ave, 71’ Lt Sta 181+30.5.

Ct. cabin #825 on N. side Gavey Ave 200’– 

Lead and conc nail in sidewalk of Auto 

BM #11-B-43  Elev 346.47’

Gavey Ave, 91’ Lt Sta 193+81.

porch step to frame house on N. side 

Lead and conc nail in W. end of p.c.c.

BM #12-B-43  Elev 352.54’

N 81^01’35.5" E

1760

8

9

1
0
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E

N
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E
 

A
v
e

N
 
4
1
^
2
7
’2

8
.9

" 
E

7.5

A-09-001

� "A1" Line

1761 1762 1763 1764

1
1

� "A1" Line

91.8’ Lt Sta 1762+88.2

PLAN

1" = 50’       field investigation.

Note: No ground water encountered during
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& Presentation Manual (2010 Edition).

the Caltrans Soil & Rock Logging, Classification, 

This LOTB sheet was prepared in accordance with 
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D. Jang S. Cho

3643

07000000851 07-1170U1

C75151

Sungro Cho

To Pomona

LOG OF TEST BORINGSH. Yang

Rte 10

Asphalt (6").

-yellowish brown.

1766+00

B. Huddleston, I.G-Remmen, F. Nguyen

       04-17-12

RETAINING WALL NO. 1756

1 OF 3

12-31-13

05-11-12

SILTY SAND with GRAVEL (SM); very dense; brown; dry; fine SAND; little fines; little fine, angular GRAVEL.

-few fine, angular GRAVEL.

SILTY SAND (SM);  very dense; brown; dry; medium and fine SAND; little fines; trace fine, subangular GRAVEL.

-gray.

SILTY SAND with GRAVEL (SM); very dense; yellowish brown; dry; fine SAND; little fines; little fine angular GRAVEL.

SILTY SAND (SM); very dense; brown; dry; medium and fine SAND; little fines; few fine, angular GRAVEL.

SILTY SAND with GRAVEL (SM); very dense; brown; dry; fine SAND; little fines; little fine, angular GRAVEL.

SILTY GRAVEL with SAND (GM); very dense; gray; dry; fine, angular GRAVEL; little fine SAND; little fines.

-from coarse to fine subangular and subrounded GRAVEL.

SILTY SAND with GRAVEL (SM); very dense; gray; dry; fine SAND; little fine, subangular GRAVEL.

SILTY SAND (SM); medium dense; yellowish brown; dry; fine SAND; little fines; trace fine, subangular GRAVEL.

RW 1756

07-13-12

33.4/37.1’ Rt Sta 168+35.

Chiseled knob on p.c.c wall,

TBM  Elev 341.93’

33.4/37.1

Vertical Datum: NAVD88

To Los Angeles

7-26-12

R-78

07 10LA 33.2/37.2 1475

6-10-13

695
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UUM UW

i

ROTARY BORING

Description of material

Hole I.D.

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

or as noted

P = push sample,

(per ASTM 1586-99),

SPT N-Value

Casing driven

Top Hole El.

L
o
c
a
t
i
o
n
 

16 1.4

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o
c
a
t
i
o
n
 

Hole I.D.

Pulled Pipe

Ground water
surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o
c
a
t
i
o
n
 

Top Hole El.

Elev.

100

180/
0-
9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

2

on tip element

Hole I.D.

L
o
c
a
t
i
o
n
 

Top Hole El.

Boring Date

Friction Ratio (%)

0246 302010

2

Pressure measured

along sleeve friction

element (34.88 in

area) divided by 

pressure measured

on tip element.

Pressure measured

(2.33 in  area)

Terminated at Elev
Terminated at Elev

(inches)

Size of Sampler 

Weak

Moderate

Strong

Criteria

CEMENTATION

Description

little finger pressure.

Crumbles or breaks with handling or 

finger pressure.

Crumbles or breaks with considerable 

pressure.

Will not crumble or break with finger 

CONSISTENCY OF COHESIVE SOILS

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

1 - 2

2 - 4

0.12 - 0.25

Description

Terminated at Elev Terminated at Elev

Dynamic Cone Penetration Boring

Note: Size in inches.

Symbol Description

A 

D

O

Type

Hole

BOREHOLE IDENTIFICATION

S
i
z
e

Size

CPT

HA

HD 

Hand Auger

Hand driven (1-inch soil tube)

Other (note on LOTB)

bucket)

Auger Boring (hollow or solid stem 
Size

P

RC

RW

R 

Rotary percussion boring (air)

Rotary core with continuously-sampled, self-casing wire-line

Rotary drilled with self-casing wire-line

Rotary drilled boring (conventional)
Less than 0.25 Less than 0.12

3 1

(tsf)

Shear Strength

0.12 - 0.25

Less than 0.12

drop or as noted)

hammer with a 12 in.

(Using 28 lb hand 

Blows per 12 in.

cone, or as noted)

hammer and a 2.2 in.

MB 156 percussion

(using a Stanley

seconds per 12 in.

Driving rate in

Cone Penetration Test (ASTM D 5778)

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

0.25 - 0.5

0.5 - 1

Greater than 4

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

0.12 - 0.25

Less than 0.12

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2010)

CONE PENETRATION TEST (CPT) BORING

Measurement, PP, (tsf)

Penetrometer

Pocket

Measurement, TV, (tsf)

Torvane

Measurement, VS, (tsf)

Vane Shear

GS LOTB SOIL LEGEND

                      

Tip Bearing (tsf)
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RC

R

S
i
z
e

Rotary drilled rock core

Rotary drilled diamond core
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ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

CP

C

UU

CU

CR

EI

PI

M

OC

SE

UW

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

TESTING

FIELD AND LABORATORY

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

(CTM 643, CTM 422, CTM 417)

Corrosivity Testing 

Triaxial (ASTM D 4767)

Consolidated Undrained 

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Liquid Limit (AASHTO T 89)

Plasticity Index (AASHTO T 90) 

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

Triaxial (ASTM D 2850)

Unconsolidated Undrained 

Unit Weight (ASTM D 4767)

UC
(ASTM D 2166)

Unconfined Compression-Soil

(ASTM D 2938)

Unconfined Compression-Rock

PERCENT OR PROPORTION OF SOILS

Criteria

5% - 10%

15% - 25%

30% - 45%

50% - 100%

Trace

Few

Little

Some

Mostly

Description

be less than 5%

Particles are present but estimated to 

APPARENT DENSITY OF COHESIONLESS SOILS

Description 60

MOISTURE

CriteriaDescription

Dry

Moist

Wet

No discernable moisture

Moisture present, but no free water

Visible free water

PARTICLE SIZE

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

Size (in.)

Greater than 12

3 - 12

3/4 - 3

1/16 - 1/5

1/64 - 1/16

1/300 - 1/64

SPT N   (Blows / 12 in.)

Silt and Clay

1/300 - 1/64

Less than 1/300

1/5 - 3/4

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2010)

50

30

10

5

30

10

5

0

-

-

-

-

Greater than 50Very Dense

Dense

Medium Dense

Loose

Very Loose

Poorly-graded GRAVEL

Poorly-graded GRAVEL with SAND

Poorly-graded GRAVEL with SILT

Poorly-graded GRAVEL with SILT and SAND

Poorly-graded GRAVEL with CLAY

Poorly-graded GRAVEL with CLAY and

Poorly-graded SAND

Poorly-graded SAND with GRAVEL

Poorly-graded SAND with SILT

Poorly-graded SAND with SILT and GRAVEL

Poorly-graded SAND with CLAY

Poorly-graded SAND with CLAY and

GS LOTB SOIL LEGEND
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LOG OF TEST BORINGS

07-1170U107000000851

3643

DESIGN BRANCH
D. Jang

i

7.5

ER = 

359.7’

Terminated at Elev 324.7’
3-12-09

79%

360

350

340

330

320

61 1.4

19 1.4

18 1.4

19 1.4

15 1.4

50/6 1.4

113 1.4

PA

1787+00

iER = 

7.5

A-09-007

354.2’

350

340

330

320

310

300

240

290

280

270

260

25084 1.4

49 1.4

35 1.4

76 1.4

76 1.4

56 1.4

37 1.4

79%

Terminated at Elev 244.2’
4-9-09

96 1.4

50/5 1.4

50/8 1.4

50/4 1.4

50/4 1.4

50/4 1.4

50/3 1.4

50/5 1.4

50/3 1.4

50/5 1.4

50/3 1.4

50/2 1.4

50/1 1.4

50/1 1.4

50/4 1.4

310

300

240

290

280

270

260

250

1800+001790+00 1810+00

� "A1" Line

90.4’ Lt Sta 1810+59.5

PROFILE

Vert:  1" = 10’

Horiz: 1" = 100’

fine SAND; little fines; few fine, subangular GRAVEL.

SILTY SAND (SM); very dense; yellowish brown; dry; from coarse to 

-medium and fine SAND; trace fine, subangular GRAVEL.

and fine SAND; little fines; little fine, subangular GRAVEL.

SILTY SAND with GRAVEL (SM); very dense; yellowish brown; dry; medium 

fines; few fine, angular to subangular GRAVEL.

SILTY SAND (SM); very dense; yellowish brown; dry; fine SAND; little 

SAND; little fines; few fine, subangular to subrounded GRAVEL.

SILTY SAND with GRAVEL (SM); very dense; yellowish brown; dry; fine 

SAND; trace fine, subangular GRAVEL.

Poorly graded SAND (SP); very dense; yellowish brown; dry; fine 

and subrounded GRAVEL.

from coarse to fine SAND; little fines; little fine, subangular 

SILTY SAND with GRAVEL (SM); very dense; yellowish brown; dry; 

PLAN

1" = 200’

1785

N 82^50’01.6" E

1790 1795 1800 1805 1810 1815

� "A1" Line

W
 

C
A

M
E

R
O

N
 

A
v
e

A-09-005

7.5

A-09-007

7.5

      field investigation.

Note: No ground water encountered during

BENCH MARK

of Puente Ave, 71’ Lt Sta 181+30.5.

Ct. cabin #825 on N. side Gavey Ave 200’– 

Lead and conc nail in sidewalk of Auto 

BM #11-B-43  Elev 346.47’

Gavey Ave, 91’ Lt Sta 193+81.

porch step to frame house on N. side 

Lead and conc nail in W. end of p.c.c.

BM #12-B-43  Elev 352.54’

33.4’ Rt Sta 168+35.

Chiseled knob on PCC wall,

TBM  Elev 341.93’

� "A1" Line

100.3’ Lt Sta 1787+35.5

& Presentation Manual (2010 Edition).

the Caltrans Soil & Rock Logging, Classification, 

This LOTB sheet was prepared in accordance with 
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S. Han 1 OF 3

A-09-005

C. Christian, I.G-Remmen,  F. Nguyen

12-31-13

04-17-12

Retaining Wall No. 1798 LOL

RETAINING WALL NO. 1798

33.4/37.1

-very dense; fine SAND; trace coarse to fine, subangular GRAVEL.

-few from coarse to fine, subangular GRAVEL.

and fine SAND; little fines; trace from coarse to fine, subangular GRAVEL.

Poorly-graded SAND with SILT (SP-SM); medium dense; light gray; moist; medium 

few from coarse to fine, subrounded GRAVEL.

SILTY SAND (SM); medium dense; yellowish brown; moist; fine SAND; little fines; 

-medium to fine SAND.
coarse to fine SAND; little fines; little fine, subangular GRAVEL.

SILTY SAND with GRAVEL (SM); dense; yellowish brown; dry; from 

Asphalt (6").

-very dense.

trace fines; few fine, subangular GRAVEL.

Poorly graded SAND (SP); very dense; yellowish brown; dry; fine SAND; 

fine SAND; little fines; few fine, subangular GRAVEL.

SILTY SAND (SM); very dense; yellowish brown; dry; from coarse to 

-dense.

-very dense; light gray; fine sand.

SAND; little fines; little fine, subangular GRAVEL.

SILTY SAND with GRAVEL (SM); very dense; light gray; dry; fine 

-yellowish brown.

fines; little from coarse to fine, subangular GRAVEL.

SILTY SAND with GRAVEL (SM); very dense; yellowish brown; moist; fine SAND; little 

RW 1798

05-15-12 07-13-12

Vertical Datum: NAVD88

Rte 10

7-26-12

R-81

07 10LA 33.2/37.2 1475

6-10-13
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i

ROTARY BORING

Description of material

Hole I.D.

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

or as noted

P = push sample,

(per ASTM 1586-99),

SPT N-Value

Casing driven

Top Hole El.

L
o
c
a
t
i
o
n
 

16 1.4

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o
c
a
t
i
o
n
 

Hole I.D.

Pulled Pipe

Ground water
surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o
c
a
t
i
o
n
 

Top Hole El.

Elev.

100

180/
0-
9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

2

on tip element

Hole I.D.

L
o
c
a
t
i
o
n
 

Top Hole El.

Boring Date

Friction Ratio (%)

0246 302010

2

Pressure measured

along sleeve friction

element (34.88 in

area) divided by 

pressure measured

on tip element.

Pressure measured

(2.33 in  area)

Terminated at Elev
Terminated at Elev

(inches)

Size of Sampler 

Weak

Moderate

Strong

Criteria

CEMENTATION

Description

little finger pressure.

Crumbles or breaks with handling or 

finger pressure.

Crumbles or breaks with considerable 

pressure.

Will not crumble or break with finger 

CONSISTENCY OF COHESIVE SOILS

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

1 - 2

2 - 4

0.12 - 0.25

Description

Terminated at Elev Terminated at Elev

Dynamic Cone Penetration Boring

Note: Size in inches.

Symbol Description

A 

D

O

Type

Hole

BOREHOLE IDENTIFICATION

S
i
z
e

Size

CPT

HA

HD 

Hand Auger

Hand driven (1-inch soil tube)

Other (note on LOTB)

bucket)

Auger Boring (hollow or solid stem 
Size

P

RC

RW

R 

Rotary percussion boring (air)

Rotary core with continuously-sampled, self-casing wire-line

Rotary drilled with self-casing wire-line

Rotary drilled boring (conventional)
Less than 0.25 Less than 0.12

3 1

(tsf)

Shear Strength

0.12 - 0.25

Less than 0.12

drop or as noted)

hammer with a 12 in.

(Using 28 lb hand 

Blows per 12 in.

cone, or as noted)

hammer and a 2.2 in.

MB 156 percussion

(using a Stanley

seconds per 12 in.

Driving rate in

Cone Penetration Test (ASTM D 5778)

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

0.25 - 0.5

0.5 - 1

Greater than 4

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

0.12 - 0.25

Less than 0.12

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2010)

CONE PENETRATION TEST (CPT) BORING

Measurement, PP, (tsf)

Penetrometer

Pocket

Measurement, TV, (tsf)

Torvane

Measurement, VS, (tsf)

Vane Shear

GS LOTB SOIL LEGEND
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RC

R

S
i
z
e

Rotary drilled rock core

Rotary drilled diamond core
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ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

CP

C

UU

CU

CR

EI

PI

M

OC

SE

UW

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

TESTING

FIELD AND LABORATORY

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

(CTM 643, CTM 422, CTM 417)

Corrosivity Testing 

Triaxial (ASTM D 4767)

Consolidated Undrained 

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Liquid Limit (AASHTO T 89)

Plasticity Index (AASHTO T 90) 

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

Triaxial (ASTM D 2850)

Unconsolidated Undrained 

Unit Weight (ASTM D 4767)

UC
(ASTM D 2166)

Unconfined Compression-Soil

(ASTM D 2938)

Unconfined Compression-Rock

PERCENT OR PROPORTION OF SOILS

Criteria

5% - 10%

15% - 25%

30% - 45%

50% - 100%

Trace

Few

Little

Some

Mostly

Description

be less than 5%

Particles are present but estimated to 

APPARENT DENSITY OF COHESIONLESS SOILS

Description 60

MOISTURE

CriteriaDescription

Dry

Moist

Wet

No discernable moisture

Moisture present, but no free water

Visible free water

PARTICLE SIZE

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

Size (in.)

Greater than 12

3 - 12

3/4 - 3

1/16 - 1/5

1/64 - 1/16

1/300 - 1/64

SPT N   (Blows / 12 in.)

Silt and Clay

1/300 - 1/64

Less than 1/300

1/5 - 3/4

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2010)

50

30

10

5

30

10

5

0

-

-

-

-

Greater than 50Very Dense

Dense

Medium Dense

Loose

Very Loose

Poorly-graded GRAVEL

Poorly-graded GRAVEL with SAND

Poorly-graded GRAVEL with SILT

Poorly-graded GRAVEL with SILT and SAND

Poorly-graded GRAVEL with CLAY

Poorly-graded GRAVEL with CLAY and

Poorly-graded SAND

Poorly-graded SAND with GRAVEL

Poorly-graded SAND with SILT

Poorly-graded SAND with SILT and GRAVEL

Poorly-graded SAND with CLAY

Poorly-graded SAND with CLAY and

GS LOTB SOIL LEGEND
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